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(57) ABSTRACT

The present invention relates to a method, in particular an in
vitro method for identifying natural killer cells of a mammal,
which often express the surface proteins CD 16 and/or CD56,
comprising analyzing the methylation status of at least one
CpG position in the CX3CR1 and/or FGR and/or NKG7
and/or GNLY genes, in particular their upstream regulatory
regions, and in particular the promoter and other conserved
regions of the genes CX3CR1 and/or FGR and/or NKG7
and/or GNLY, wherein a demethylation of at least one CpG in
the analyzed sample to at least 70% is indicative for CD56
expressing NK cells, which might also be CD8+ or CD8-,
CD56 dim or bright, CD 16+ or CD 16— NK cells. The
methods of the present invention are useful for the detection
and quality assurance and control of NK cells. Furthermore,
the present invention relates to a kit for performing the above
methods as well as respective uses of the inventive methods or
kits. The present invention furthermore provides an improved
method for analyzing the methylation status of at least one
CpG position in the gene CX3CR1 and/or FGR and/or NKG7
and/or GNLY genes that allows for a precise analysis even
from sub-optimal quality samples, such as non-freshly
obtained blood, tissue or serum samples.

11 Claims, 4 Drawing Sheets
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EPIGENETIC MARKER FOR THE
IDENTIFICATION OF NATURAL KILLER
CELLS

CROSS REFERENCE TO A RELATED
APPLICATION

This application is a National Stage Application of Inter-
national Application Number PCT/EP2010/055722, filed
Apr. 28, 2010; which claims priority to European Application
No. 09005876.9, filed Apr. 28, 2009; which are incorporated
herein by reference in their entirety.

The Sequence Listing for this application is labeled
“December2011_ST25.txt”, which was created on Dec. 12,
2011, and is 180 KB. The entire contents are incorporated
herein by reference in their entirety.

The present invention relates to a method, in particular an
in vitro method for identifying natural killer cells of a mam-
mal, preferably CD3-, non T-lymphocyte derived NK cells,
but in certain embodiments also CD3+ NKT cells, which
often express the surface proteins CD16 and/or CD56, com-
prising analyzing the methylation status of at least one CpG
position in the CX3CR1 and/or FGR and/or NKG7 and/or
GNLY genes, in particular their upstream regulatory regions,
and in particular the promoter and other conserved regions of
the genes CX3CR1 and/or FGR and/or NKG7 and/or GNLY,
wherein a demethylation of at least one CpG in the analyzed
sample to at least 70% is indicative for CD56 expressing NK
cells, which might also be CD8+ or CD8-, CD56 dim or
bright, CD16+ or CD16— NK cells. The methods of the
present invention are useful for the detection, the quantifica-
tion and quality assurance and control of NK cells. Further-
more, the present invention relates to a kit for performing the
above methods as well as respective uses of the inventive
methods or kits. The present invention furthermore provides
animproved method for analysing the methylation status of at
least one CpG position in the gene CX3CR1 and/or FGR
and/or NKG7 and/or GNLY genes that allows for a precise
analysis even from sub-optimal quality samples, such as non-
freshly obtained blood, tissue or serum samples.

BACKGROUND OF THE INVENTION

Natural killer cells are granular cytotoxic lymphocytes,
derived from CD34+ hematopoietic progenitor cells (HPCs).
They represent an essential component of the innate immune
system. They comprise about 5 to 20% of lymphocytes in the
spleen, liver, and peripheral blood and are also present—even
if at lower frequencies—in the bone marrow, the thymus, and
in lymph nodes. They were originally identified by their abil-
ity to kill certain (tumor-) target cells without sensitization.
This killing works in vivo and in vitro and is not restricted by
the target cell’s expression of major histocompatibility com-
plex (MHC) molecules. NK cells also possess natural cyto-
toxic activity against conspicious, such as but not restricted to
(virus-) infected and/or tumor, cells. In addition, they mediate
antibody-dependent cellular cytotoxicity (ADCC) of targets
through FecRIII (CD16), a receptor that binds the Fc portion
of antibodies.

In general, the traditional identifier for human NK cells is
the absence ofthe T cell receptor complex (TCR, CD3), along
with the expression of CD56, a 140-kDa isoform of neural
cell adhesion molecule NCAM). Based on their CD56 recep-
tor expression density, human NK cells are often further
subdivided into CD56%™ or CD56”"¢" NK cells. In the
periphery, the majority (>90%) of NK cells have been found
to consist of CD56%™ along with high expression of CD16,
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and the remaining 10% are CD56”"%* NK cells coming along
with low or no expression of CD16.

The described CD56“™ NK cell fraction is generally con-
sidered the “classical cytotoxic NK cell subset”. The
CD56578" fraction displays much lower cytotoxicity and,
instead, produces high amounts of cytokines, including IFNy
and TNFa, indicating a primary role in immunoregulatory
function.

The measurement of the cellular components in the blood
is generally considered easier than that of other organs, since
the cells are (at least in the periphery) not adherent or
matrixed in a scaffolded organ. However, this is only partially
true, since with the current methods, which mostly use the
surface expression of so called CD (cluster of differentiation)
antigens, it still remains challenging to determine the cell
types in clinical routine applications. This is because for the
cell sorting analysis as commonly used the cell samples need
to be freshly isolated or immediately fixated in order to keep
the cell entities intact. The blood/immunological methods
used for blood component measurement for blood cells
present in other tissues, including solid tissues at or after
inflammation, and or the growth of solid tumors are limited,
since they represent at most semi-quantitative methods (of
particular relevance is the immunohistochemistry). The iden-
tification of specific epigenetic markers will greatly facilitate
the clinical routine application of the measurement of blood
cell types.

Even though almost all cells in an individual contain the
exact same complement of DNA code, higher organisms must
impose and maintain different patterns of gene expression in
the various tissue types. Most gene regulation is transitory,
depending on the current state of the cell and changes in
external stimuli. Persistent regulation, on the other hand, is a
primary role of epigenetics—heritable regulatory patterns
that do not alter the basic genetic coding of the DNA. DNA
methylation is the archetypical form of epigenetic regulation;
it serves as the stable memory for cells and performs a crucial
role in maintaining the long-term identity of various cell
types.

The primary target of methylation is the two-nucleotide
sequence Cytosine-Guanine (a ‘CpG site’); within this con-
text cytosine (C) can undergo a simple chemical modification
to become 5-methyl-cytosine. In the human genome, the CG
sequence is much rarer than expected except in certain rela-
tively dense clusters called ‘CpG islands’. CpG islands are
frequently associated with gene promoters, and it has been
estimated that more than half of the human genes have CpG
islands (Antequera and Bird, Proc Natl Acad Sci USA.
90:11995-9, 1993).

Aberrant methylation of DNA frequently accompanies the
transformation from healthy to cancerous cells. Among the
observed effects are genome-wide hypomethylation,
increased methylation of tumour suppressor genes and
hypomethylation of many oncogenes (reviewed by Jones and
Laird, Nature Genetics 21:163-167, 1999; Esteller, Oncogene
21:5427-5440, 2002; Laird, Nature Reviews/Cancer 3:253-
266, 2003). Methylation profiles have been recognised to be
tumour specific (i.e., changes in the methylation pattern of
particular genes or even individual CpGs are diagnostic of
particular tumour types) and there is now an extensive col-
lection of diagnostic markers for bladder, breast, colon,
oesophagus, stomach, liver, lung, and prostate cancers (sum-
marized by Laird, Nature Reviews/Cancer 3:253-266, 2003).

EP 1213360 describes a method of identifying a cell, tissue
or nucleus, comprising collecting information on the methy-
lation pattern of DNA isolated from the cell, tissue or nucleus
and analyzing the resultant information.
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WO 2004/050706 describes a sub-group of T-cells, and
relates to characteristics of regulatory T-cells which define
them as such. The application also describes the uses of such
T-cells, compositions comprising them and chemokines
which recruit them in the modulation of an immune response.

Finally, EP 1826279 describes a method, in particular an in
vitro method for identifying FoxP3-positive regulatory T
cells, preferably CD25" CD4" regulatory T cells of a mam-
mal, comprising analyzing the methylation status of at least
one CpG position in the gene foxp3 or an orthologous or
paralogous gene thereof, and the use of DNA-methylation
analysis of the gene of the transcription factor FoxP3 for a
detection and quality assurance and control of regulatory T
cells.

In view ofthe above, it is an object of the present invention,
to provide an improved method based on DNA methylation
analysis as a superior tool in order to more conveniently and
reliably identitfy NK cells and all different subsets of that cell
type. Measurement can be done independent of purification,
storage and to quite some extend also to tissue quality.

In a first aspect, the invention solves the above problem by
providing a method for identifying natural killer cells in a
sample derived from a mammal, comprising analysing the
methylation status of at least one CpG position in one or more
of the regions of one or more genes selected from NKG7,
CX3CR1, FGR and GNLY, wherein a demethylation of at
least one CpG position to at least 70% in said sample is
indicative for a CD56 expressing natural killer cell. In a
preferred embodiment, said natural killer cells of said mam-
mal are preferably CD3-, non T-lymphocyte derived NK
cells, but in certain embodiments also encompass CD3+ NKT
cells.

In particular, methods of the invention are preferred,
wherein said at least one CpG position in said sample is
demethylated to more than 80% and preferably more than
90% and most preferred more than 95%.

A further embodiment of the invention then comprises the
inventive method, wherein said at least one CpG position is
present in the 5' region upstream from the transcription start,
promoter region, the 5' or 3' untranslated regions, intron,
and/or exon/intron border or in the 3' region downstream of
the transcriptional stop. The invention provides that said at
least one CpG position is preferably selected from the CpG
positions of any of the genes CX3CR1 according to SEQ ID
NO: 1, preferably selected from the CpG positions of the
amplicon CX3CR1-1 (1452) according to SEQ ID NO: 5 or
CX3CR1 amplicons ROI956 to 966, according to SEQ ID
NOs: 6to 16; FGR according to SEQ ID NO: 2, preferably of
the amplicons FGR-1 (Amp. 1454) according to SEQ ID NO:
17 or FGR amplicons ROI967-977 according to SEQ ID
NOs: 1810 28; GNLY according to SEQ ID NO: 3, preferably
of the amplicons GNLY 1 (1458) according to SEQ ID NO:
29 or GNLY amplicons ROI978 to 982 according to SEQ ID
NOs: 30 to 34 and/or NKG7 according to SEQ ID NO: 4,
preferably of the amplicons NKG7-1 (1455) according to
SEQ ID NO: 35 or NKG7 amplicons ROI983 to 988 accord-
ing to SEQ ID NOs: 36 to 41.

Yet another aspect relates to a method according to the
present invention, wherein the analysis of the methylation
status comprises a method selected from methylation specific
enzymatic digests, bisulphite sequencing, analysis selected
from promoter methylation, CpG island methylation, MSP,
HeavyMethyl, MethyLight, Ms-SNuPE or other methods
relying on a detection of amplified DNA. Also preferred is an
additional analysis of the marker CD56, CD16 and/or CD8.

In particular, the inventors regard the herein described
methods to be suitable for routine application, for example on
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a DNA-chip. Samples are selected from a fresh, fresh-frozen
or fully prepared (such as formalin fixed paraffin embedded)
sample, including mammalian body fluid, preferable human
blood samples, serum samples or tumourous or non-tumour-
ous solid tissue samples, organ or cell type blood sample, a
sample of blood lymphocytes or a fraction thereof. These
samples should be mammalian, preferably mouse, rat, mon-
key or human. Especially preferred is a mammal, most pre-
ferred a human, which suffers from or is likely to suffer from
autoimmune diseases, viral or bacterial infections, transplant
rejections, cancer, and/or allergy or any disease directly cor-
related to NK cells, such as—including but not limited
to—diseases as phenotypically described by SCID-X1.

Another embodiment of the invention relates to the above
methods, wherein said identification comprises a distinction
and, optionally, a further quantification, of said natural killer
cells from all major peripheral blood cell types or non-blood
cells, and then further comprises the step of concluding on the
immune status of said mammal based on said natural killer
cells as identified. Hereby, in a sample of a mammal, includ-
ing whole blood or various subfractions as well as tissues or
isolated subfractions oftissues, NK cells can be identified and
quantified due to their (unique) methylation pattern in the
analysed genes. Based on this they can be quantitated.

Another aspect then relates to a method of the invention,
wherein a demethylation of at least one CpG position in a first
gene selected from NKG7, CX3CR1, FGR and GNLY in
combination with a demethylation of at least one CpG posi-
tion of at least a second gene selected from NKG7, CX3CR1,
FGR and GNLY is indicative for a CD56“™ or CD56"7¢"*
natural killer cell. A preferred aspect then relates to a method
of'the invention, wherein a demethylation of at least one CpG
position of NKG7 to at least 70% in combination with a
demethylation of at least one CpG position of a gene selected
from CX3CR1, FGR and GNLY to at least 70% in said
sample is indicative for a CD56™ or CD56”78" or CD&" or
CD8" natural killer cell.

In a further aspect the inventive method is useful for moni-
toring the level of CD56 expressing natural killer cells, in
particular CD56%™ or CD56”7¢" and/or CD16™ or CD16",
and/or CD8* or CD8™ natural killer cells in a mammal, com-
prising a method according to the invention, and comparing
the amount of natural killer cells as identified to an earlier
sample taken from the same mammal, and/or to a control
sample.

In another aspect of the present invention, the method is
also useful for measuring and/or monitoring the amount of
said natural killer cells in response to chemical and/or bio-
logical substances that are provided to said mammal.

In yet another aspect, the invention provides an amplicon
according to SEQ ID NOs: 5 to 41 or an amplicon produced
by a primer-pair according to SEQ ID NOs: 42 to 181, and/or
an oligomer hybridizing to a sequence selected from SEQ ID
NOs: 1 to 41, preferably an oligomer selected from SEQ ID
NOs: 42 to 181.

The invention also provides a kit for identifying and/or
monitoring natural killer cells, in particular CD56“™ or
CD56%78" and/or CD16* or CD16~, and/or CD8* or CD8~
natural killer cells, in a mammal based on the analysis of the
methylation status of CpG positions in one or more genes
selected from CX3CR1, FGR, NKG7 and GNLY, comprising
materials for performing a method according to the invention.

Such an inventive kit comprises, but is not limited to, a) a
bisulfite reagent, and b) materials for the methylation analysis
of CpG positions selected from the CpG positions of the gene
CX3CR1 according to SEQ ID NO: 1, preferably selected
from the CpG positions of the amplicon CX3CR1-1 (1452)
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according to SEQ ID NO: 5 or CX3CR1 amplicons ROI956-
966, according to SEQ ID NOs: 6-16; FGR according to SEQ
1D NO: 2, preferably of the amplicons FGR-1 (Amp. 1454)
according to SEQ ID NO: 17 or FGR amplicons ROI1967-977
according to SEQ ID NOs: 18-28; GNLY according to SEQ
ID NO: 3, preferably of the amplicons GNLY 1 (1458)
according to SEQ ID NO: 29 or GNLY amplicons ROI978-
982 according to SEQ ID NOs: 30-34 and/or NKG7 accord-
ing to SEQ ID NO: 4, preferably of the amplicons NKG7-1
(1455) according to SEQ ID NO: 35 or NKG7 amplicons
ROI983-988 according to SEQ ID NOs: 36-41.

DETAILED DESCRIPTION OF THE INVENTION

The present invention solves the above problem that the
detection of NK cells is problematic for routine applications
by providing a method for identifying NK cells of a mammal,
comprising analysing the methylation status of at least one
CpG position in one or various, for example regulatory,
potentially differentially methylated regions of the genes
CX3CRI1 and/or FGR and/or NKG7 and/or GNLY, wherein a
demethylation of at least one CpG to at least 90% is indicative
for CD56 expressing NK cells.

In another preferred embodiment of the present invention,
the inventors furthermore present a novel and more specific
way in order to monitor NK cells in all human body fluids,
including human blood samples, or in any given (solid) tissue,
organ or cell type.

The inventive concept is generally based on a specific
demethylation of the CX3CR1 and/or FGR and/or NKG7
and/or GNLY regions in NK cells. Using a simple and precise
quantitative PCR method, as a signal amplification method
(e.g. a precise quantitative PCR method), the inventors show
that the CX3CR1 and/or FGR and/or NKG7 and/or GNLY
demethylation represents surrogate markers for lymphocyte
counts in blood or tissues. The present inventors have thus
identified particular regions within the CX3CR1 and/or FGR
and/or NKG7 and/or GNLY genes that are functionally
involved in, or reliably associated with, the existence of natu-
ral killer cells.

In one preferred embodiment, the preferred region for this
identification is either the promoter, first intron or exon
regions of, for example, the nucleotide sequence according to
SEQ ID No. 1 and other regions containing a number of CpG
motifs that exhibit a differential methylation status in cells
expressing CD56 in either CD56™2" or CD56“™ cells, which
may or may not also express CD16 and CD8 compared with
other cells not expressing CD56, using, for example, the
bisulphite sequencing method or real time PCR analysis.

One further preferred embodiment is the distinction
between and among functionally different fractions of natural
NK cells, such as the cytotoxic sub-fraction (often character-
ized by the surface markers CD56%™, and likely CD16"")
and the cytokine producing sub-fraction (i.e., often described
as CD56”7" and CD16™"/ ™) or between CDS positive
and CD8 negative NK cell fractions or any other sub-fractions
of NK cells. While, for the identification of the general NK
cell population, a particular preferred embodiment is the
identification by the bimodal marker NKG7, the inventors
consider the fractionation of the subgroups such as CD56%™
vs. CD56%7&" or CDS positive or CDS8 negative, the combi-
nation of NKG7 with the respective markers of CX3CR1,
FGR and/or GNLY a preferred embodiment. Here, for
example, the entire NK population might be typed and quan-
tified by the proportion of NKG7 demethylated cells, while
determining the CD56”7%¢"* alternatively the CD56%™ popu-
lation by the full demethylation of CX3CR1, FGR or GNLY.
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An implementation example would be that in a sample of full
blood, the number of cells with an unmethylated NKG7
region determines the absolute number of NK-like cells,
while the number of CX3CRI1 or FGR or GNLY demethy-
lated cells determines the proportion of truly cytotoxic or
cytokine expressing NK cells. In such setting and as one
embodiment, using the demethylation of CXCR1, FGR or
GNLY alone would provide for the identification of cyto-
toxic, cytokine producing or CD8 positive or negative cells
alone NK cells only, without determining the amount of the
other NK or other cell fractions.

The inventors could demonstrate that in all or particular
fractions of NK cells, such as CD356%7#” or CD56%™ and/or
CD16 positive or negative and CD8 positive or negative NK
cells (defined by the principle ability to express CD56) the
CpG motifs are almost completely demethylated (i.e. to more
than 70%, preferably 80%, preferably, more than 90% and
most preferred more than 95%), whereas the same motifs are
completely methylated in all non-NK cells. Determination of
the methylation status of the CX3CR1 and/or FGR and/or
NKG7 and/or GNLY loci is a valuable tool to identify NK
cells, such as will be required/or at least of some value for
measuring NK cells in autoimmune diseases, (viral) infec-
tions, transplant rejections, cancet, allergy, or just the NK cell
related immune status in any envisionable context, when
desired. The assay allows measurement of NK cells without
purification or any staining procedures. As a particularly pre-
ferred embodiment, the measurement of NK cells by either of
the markers described in here can be easily detected and
quantified from within solid tissue samples of healthy or
diseased nature, including tumorous or non-tumourous tis-
sues. For such analysis it is possible to make the analysis
either from fresh, fresh-frozen or any type of conserved (such
as, for example, formalin fixed and/or paraffin-embedded)
tissue. Another preferred embodiment is to determine the
ratio between NK cells on one hand and CD3+ T lympho-
cytes, CD19 positive B cells, FOXP3 CD25 CD3+ cells,
monocytes and/or granulocytes.

The inventors have shown that the potential to form NK cell
properties of mammalian immune cells coincide with epige-
netic, i.e., DNA methylation based regulation in the genes
CX3CR1 and/or FGR and/or NKG7 and/or GNLY. DNA
methylation is a biologically and chemically stable epigenetic
modification, resulting in long-term gene expression
changes. The inventors found demethylation at the human
CX3CR1 and/or FGR and/or NKG7 and/or GNLY loci to be
restricted to NK cells when tested against all major peripheral
blood cell types and a selection of non-blood cells. These data
indicated that epigenetic modifications in the CX3CR1 and/
or FGR and/or NKG7 and/or GNLY loci serve as valuable
marker for the identification of cells with the phenotype of
NK cells, regardless of the expression of any genes.

The present invention relies on the surprising finding that
in a particular region of the gene for CX3CR1 and/or FGR
and/or NKG7 and/or GNLY, the so-called “NK-SDR”s (NK
cell specific demethylated regions), the CpG motifs are
almost completely demethylated to more than 70%, prefer-
ably more than 80%, more preferably to more than 90%,
preferably 91%, even more preferably more than 92% and
most preferred more than 95%, whereas the same motifs are
completely methylated in all non NK cells. Thus, this region
provides a valuable and reliable tool for a diagnostic analysis
according to the present invention.

NKG7

The gene NKG7 in humans is located on the reverse strand
of chromosome 19. The gene region spans roughly 1.3 kb
comprising 5' and 3' UTRs, 4 exons and 3 intronic regions
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(Ensembl release 53, March 2009). There is only evidence for
a single splice variant of the gene, a mature transcript of 826
nucleotides which encodes for 165 amino acids of the final
NKG7 protein product.

In a further aspect, a preferred NK-SDR of the present
invention is the 5' UTR of NKG7, or preferable the 3' UTR of
NKG7. Furthermore, natural killer cell specific demethylated
regions of the present invention are located within the intronic
sequences of this gene. In particular preferred are also NK-
SDRs that are located around the exon-intron boundaries of
NKG7, preferably the boundary between the first exon and
first intron and/or the first intron and second exon and/or the
second exon and second intron and/or the second intron and
third exon and/or the third exon and third intron and/or the
third intron and fourth exon, or any possible preferred com-
bination of the above.

It is well established in the art that important gene regula-
tory elements that are subject to gene regulation by methyla-
tion are located upstream and downstream of an open reading
frame of a given gene—e.g. enhancer regions which are bind-
ing sites for indispensable transcriptional regulators. Thus, as
a preferred embodiment of the present invention, NK-SDRs
are provided, which are located within 10000 bases upstream
of the transcriptional start site of NKG7, preferably 9000
bases, 8000 bases, 7000 bases, 6000 bases, 5000 bases, 4000
bases, 3000 bases or 2000 bases upstream of NKG7, even
more preferred is a region 1000 bases upstream of the tran-
scriptional start of NKG7 and most preferable NK-SDRs in
the first 500 bases upstream of the transcriptional start site of
NKG7. Itis, however, particularly preferred that NK-SDRs of
the present invention are located within the gene promoter of
NKG7.

Moreover, preferred embodiments of the present invention
comprise NK-SDRs downstream of the open reading frame
(ORF) of NKG7, preferably within 10000 bases downstream
of the ORF of NKG7, more preferable 8000 bases down-
stream of NKG7, even more preferred is a region 6000 bases
downstream of the ORF of NKG7, preferably 4000 bases
downstream of NKG7 and most preferable NK-SDRs in the
first 2000 bases downstream of the ORF of NKG7.

The present invention further preferably provides groups
of NK-SDRs of NKG7, which comprise any possible combi-
nation of the aforementioned preferred NK-SDRs of NKG7.

Another aspect of the invention then relates to NK-SDRs of
NKG7 that are found within the regions of SEQ ID NO: 4,
preferably a region selected from the group of SEQ ID NOs:
35 t0 41, preferably of SEQ ID NO: 35, or any combinations
thereof. Further preferred are amplicons of NKG7 which are
generated using a primer pair according to SEQ ID NOs: 160
to 181, wherein primers having the same number in their
name, but differ in the last position of the name, are pairs.
CX3CRI1

The gene CX3CRI1 in humans is located on the reverse
strand of chromosome 3. The gene region spans roughly 18.5
kb genomic DNA comprising 5' and 3' UTRs, 3 exons and 2
intronic regions (Ensembl release 53, March 2009). There are
three alternatively spliced variants of the transcript that
encode for final protein products ranging in size between 355
to 387 amino acids.

In a further aspect, a preferred NK-SDR of the present
invention is the 5' UTR of CX3CR1, or preferable the 3' UTR
of CX3CRI1. Furthermore, natural killer cell specific dem-
ethylated regions of the present invention are located within
the intronic sequences of this gene. In particular preferred are
also NK-SDRs that are located around the exon-intron
boundaries of CX3CR1, preferably the boundary between the
first exon and first intron and/or the first intron and second
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exon and/or the second exon and the second intron and/or the
second intron and third exon, or any possible preferred com-
bination of the above.

It is well established in the art that important gene regula-
tory elements that are subject to gene regulation by methyla-
tion are located upstream and downstream of an open reading
frame of a given gene—e.g. enhancer regions which are bind-
ing sites for indispensable transcriptional regulators. Thus, as
a preferred embodiment of the present invention NK-SDRs
are provided, which are located within 20000 bases upstream
of' the transcriptional start site of CX3CR1, preferable 15000
bases upstream of CX3CR1, even more preferred is a region
10000 bases, 9000 bases, 8000 bases, 7000 bases, 6000 bases,
5000 bases, 4000 bases, 3000 bases, 2000 bases or 1000 bases
upstream of the transcriptional start of CX3CR1, and most
preferable NK-SDRs in the first 500 bases upstream of the
transcriptional start site of CX3CR1. It is, however, particu-
larly preferred that NK-SDRs of the present invention are
located within the gene promoter of CX3CRI1.

Moreover, preferred embodiments of the present invention
comprise NK-SDRs downstream of the open reading frame
(ORF) of CX3CRI1, preferably within 10000 bases down-
stream of the ORF of CX3CR1, more preferable 8000 bases
downstream of CX3CR1, even more preferred is a region
6000 bases downstream of the ORF of CX3CR1, preferably
4000 bases downstream of CX3CR1 and most preferable
NK-SDRs in the first 2000 bases downstream of the ORF of
CX3CRI.

The present invention further preferably provides groups
of NK-SDRs of CX3CR1, which comprise any possible com-
bination of the aforementioned preferred NK-SDRs of
CX3CRI.

Another aspect of the invention then relates to NK-SDRs of
CX3CR1 that are found within the regions of SEQ ID NO: 1,
preferably a region selected from the group of SEQ ID NOs:
5 to 16, preferably of SEQ ID NO: 5, or any combinations
thereof. Further preferred are amplicons of CX3CR1 which
are generated using a primer pair according to SEQ ID NOs:
50 to 95, wherein primers having the same number in their
name, but differ in the last position of the name, are pairs.
FGR

The gene FGR in humans is located on the reverse strand of
chromosome 1. The gene region spans about 23.12 kb
genomic DNA comprising 5' and 3' UTRs, 11 exons and 10
intronic regions (Ensembl release 53, March 2009). There are
4 alternatively spliced variants of the transcript that, however,
differ only in their respective 3' UTRs. All splice variants
encode a mature protein of 529 amino acids.

In a further aspect, a preferred NK-SDR of the present
invention is the 5' UTR of FGR, or preferable the 3' UTR of
FGR. Furthermore, natural killer cell specific demethylated
regions of the present invention are located within the intronic
sequences of this gene. In particular preferred are also NK-
SDRs that are located around the exon-intron boundaries of
FGR, preferably the boundary between the first exon and first
intron and/or the first intron and second exon and/or the
second exon and the second intron and/or the second intron
and third exon and/or the third exon and third intron and/or the
third intron and fourth exon and/or the fourth exon and fourth
intron and/or the fourth intron and fifth exon and/or the fifth
exon and fifth intron and/or the fifth intron and sixth exon
and/or the sixth exon and sixth intron, and/or the sixth intron
and seventh exon and/or the seventh exon and seventh intron
and/or the seventh intron and eighth exon and/or the eighth
exon and eighth exon and/or the eighth intron and ninth exon
and/or the ninth exon and ninth intron and/or the ninth intron
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and tenth exon and/or the tenth exon and tenth intron and/or
the tenth intron and eleventh exon, or any possible preferred
combination of the above.

It is well established in the art that important gene regula-
tory elements that are subject to gene regulation by methyla-
tion are located upstream and downstream of an open reading
frame of a given gene—e.g. enhancer regions which are bind-
ing sites for indispensable transcriptional regulators. Thus, as
a preferred embodiment of the present invention NK-SDRs
are provided, which are located within 10000 bases upstream
of'the transcriptional start site of FGR, preferable 9000 bases,
8000 bases, 7000 bases, 6000 bases, 5000 bases, 4000 bases,
3000 bases or 2000 bases upstream of FGR, even more pre-
ferred is a region 1000 bases upstream of the transcriptional
start of FGR, and most preferable NK-SDRs in the first 500
bases upstream of the transcriptional start site of FGR. It is,
however, particularly preferred that NK-SDRs of the present
invention are located within the gene promoter of FGR.

Moreover, preferred embodiments of the present invention
comprise NK-SDRs downstream of the open reading frame
(ORF) of FGR, preferably within 10000 bases downstream of
the ORF of FGR, more preferable 8000 bases downstream of
FGR, even more preferred is a region 6000 bases downstream
of the ORF of FGR, preferably 4000 bases downstream of
FGR and most preferable NK-SDRs in the first 2000 bases
downstream of the ORF of FGR.

The present invention further preferably provides groups
of NK-SDRs of FGR, which comprise any possible combi-
nation of the aforementioned preferred NK-SDRs of FGR.

Another aspect of the invention then relates to NK-SDRs of
FGR that are found within the regions of SEQ ID NO: 2,
preferably a region selected from the group of SEQ ID NOs:
17 to 28, preferably of SEQ ID NO: 17, or any combinations
thereof. Further preferred are amplicons of FGR which are
generated using a primer pair according to SEQ ID NO: 96 to
137, wherein primers having the same number in their name,
but differ in the last position of the name, are pairs.

GNLY

The gene GNLY in humans is located on the forward strand
of the second chromosome. The gene region spans 4.7 kb of
genomic DNA comprising 5' and 3' UTRs, 6 exons and 5
intronic regions (Ensembl release 53, March 2009). There are
4 alternatively spliced variants of the transcript that encode
protein products of between 89 and 145 amino acids.

In a further aspect, a preferred NK-SDR of the present
invention is the 5' UTR of GNLY, or preferable the 3' UTR of
GNLY. Furthermore, natural killer cell specific demethylated
regions of the present invention are located within the intronic
sequences of this gene. In particular preferred are also NK-
SDRs that are located around the exon-intron boundaries of
GNLY, preferably the boundary between the first exon and
first intron and/or the first intron and second exon and/or the
second exon and the second intron and/or the second intron
and third exon and/or the third exon and third intron and/or the
third intron and fourth exon and/or the fourth exon and fourth
intron and/or the fourth intron and fifth exon and/or the fifth
exon and fifth intron and/or the fifth intron and sixth exon, or
any possible preferred combination of the above.

It is well established in the art, that important gene regula-
tory elements that are subject to gene regulation by methyla-
tion are located upstream and downstream of an open reading
frame of a given gene—e.g. enhancer regions which are bind-
ing sites for indispensable transcriptional regulators. Thus, as
a preferred embodiment of the present invention NK-SDRs
are provided, which are located within 10000 bases upstream
of the transcriptional start site of GNLY, preferable 9000
bases, 8000 bases, 7000 bases, 6000 bases, 5000 bases, 4000
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bases, 3000 bases or 2000 bases upstream of GNLY, even
more preferred is a region 1000 bases upstream of the tran-
scriptional start of GNLY and most preferable NK-SDRs in
the first 500 bases upstream of the transcriptional start site of
GNLY. Itis, however, particularly preferred that NK-SDRs of
the present invention are located within the gene promoter of
GNLY.

Moreover, preferred embodiments of the present invention
comprise NK-SDRs downstream of the open reading frame
(ORF) of GNLY, preferably within 10000 bases downstream
of the ORF of GNLY, more preferable 8000 bases down-
stream of GNLY, even more preferred is a region 6000 bases
downstream of the ORF of GNLY, preferably 4000 bases
downstream of GNLY and most preferable NK-SDRs in the
first 2000 bases downstream of the ORF of GNLY.

The present invention further preferably provides groups
of NK-SDRs of GNLY, which comprise any possible combi-
nation of the aforementioned preferred NK-SDRs of GNLY.

Another aspect of the invention then relates to NK-SDKs
of GNLY that are found within the regions of SEQ ID NO: 3,
preferably a region selected from the group of SEQ ID NOs:
29 to 34, preferably of SEQ ID NO: 29, or any combinations
thereof. Further preferred are amplicons of GNLY which are
generated using a primer pair according to SEQ ID NOs: 138
to 159, wherein primers having the same number in their
name, but differ in the last position of the name, are pairs.

Yet, the next aspect of the invention then relates to com-
bined natural killer cell specific demethylation regions,
wherein the combinations of the invention are composed of
the single preferred NK-SDRs of the above genes NKG7,
CX3CR1, FGR and GNLY. Thus, preferably for the analysis
of'a sample of cells, multiple demethylation patterns of NK-
SDRs are combined to conclude the presence of a CD56
expressing natural killer cell or a sub-fraction of natural killer
cells, preferably CG56%™ or CD56°7#" NK cells and/or
CD16+ or CD16- NK cells and/or CD8+ or CD8- NK cells.

In another embodiment, the method according to the
present invention is preferred, wherein said analysis of the
methylation status comprises amplification with at least one
primer of the primer pairs useful to amplify an amplicon
selected from the group comprising SEQ ID NOs: 5 to 41.

Preferably, the amplification involves a polymerase
enzyme, a PCR or chemical amplification reaction, or other
amplification methods as known to the person of skill as
described below, e.g. in the context of MSP, HeavyMethyl,
Scorpion, MS-SNUPE, MethylLight Sequencing methyl spe-
cific restriction assays. With the amplification, the amplicon
of the NK-SDR or any other region in the CX3CR1 and/or
FGR and/or NKG7 and/or GNLY genes or any paralog or
ortholog as described herein is produced that is a particularly
preferred “tool” for performing the method(s) according to
the present invention. Consequently, an oligomer according
to any of SEQID NOs: 42 to 181 or the amplicon as amplified
by the primer pair selected from SEQ ID NOs: 42 to 181
constitute preferred embodiments of the present invention, or
any other sequence in the CX3CR1 and/or FGR and/or NKG7
and/or GNLY loci.

The person of skill will furthermore be able to select spe-
cific subsets of CpG positions in order to minimise the
amount of sites to be analyzed, for example all sites as present
on the amplicons according to SEQ ID No 5 to 41, or any
other sequence in the CX3CR1 and/or FGR and/or NKG7
and/or GNLY genes.

Inorderto analyze the methylation status of CpG positions,
any known method to analyse DNA methylation can be used.
In a preferred embodiment of the method according to the
present invention, the analysis of the methylation status com-
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prises a method selected from methylation specific enzymatic
digests, bisulphite sequencing, analysis selected from pro-
moter methylation, CpG island methylation, MSP, HeavyM-
ethyl, MethyLight, Ms-SNuPE or other methods relying on a
detection of amplified DNA. These methods are well known
to the person of skill, and can be found in the respective
literature.

Another important aspect of the present invention then
relates to an amplicon according to SEQ ID NOs: 5to 41 or an
amplicon produced by a primer-pair according to SEQ ID
NOs: 4210 181, and/or an oligomer hybridizing to a sequence
selected from SEQ ID NOs: 1 to 41, preferably an oligomer
selected from SEQ ID NOs: 42 to 181. These amplicons
provide important tools for performing preferred embodi-
ments of the methods of the present invention.

Furthermore, preferred is a method according to the inven-
tion, further comprising the step of analysing the cellular
markers CD56, CD16 and/or CD8. In order to analyze these
additional markers, any known method to analyse expression
can be used, such as methods using antibodies, and/or methy-
lation analysis. The analysis of these markers preferably fur-
ther improves the accuracy of the analysis, and might allow to
identify sub-sets of cells. Thus, the method according to the
present invention comprises an identification that is a distinc-
tion of said natural killer cells from all major peripheral blood
cell types or non-blood cells.

The method according to the present invention can be
performed with any mammal having the above markers or
orthologs or paralogs thereof, preferred is a method according
to the present invention, wherein said mammal is a mouse, rat,
monkey or human, preferably a human.

The method(s) according to the present invention can be
performed in vitro and/or in vivo. In general, all biological
samples can be used, as long as they contain suitable cells or
suitable DNA of cells of interest. Preferred is a method
wherein said sample is selected from a fresh, fresh-frozen or
fully prepared sample including mammalian body fluid, pref-
erable human blood samples, serum samples or a tumourous
or non-tumourous solid tissue, organ or cell type blood
sample, a sample of blood lymphocytes or a fraction thereof.

Another preferred aspect of the present invention then
relates to the use of the method according to the present
invention as above in diagnostics and the use in monitoring
diseases. Thereby, the invention is directed at a method
according to the present invention which further comprises
the step of concluding on the immune status of said mammal
based on said natural killer cells as identified. In said method
according to the invention, a demethylation of at least one
CpG position in a first gene selected from NKG7, CX3CR1,
FGR and GNLY in combination with a demethylation of at
least one CpG position in at least a second gene selected from
NKG7, CX3CR1, FGR, and GNLY is indicative for a
CD56%™ or CD56°78" natural killer cell.

Another important aspect of the present invention then
relates to a method according to the present invention for
monitoring the level of CD56 expressing natural killer cells,
in particular CD56%™ or CD567¢", and/or CD16+ or
CD16—-, and/or CD8+ or CD8- natural killer cells in a mam-
mal, comprising a method according to the invention as
above, and comparing the amount of natural killer cells as
identified with an earlier sample taken from the same mam-
mal, and/or with a control sample. Preferably, said method is
performed on a sample from a mammal suffering from or is
likely to suffer from autoimmune diseases, transplant rejec-
tions, cancer, allergy and/or any disease directly correlated to
NK cells, such as, but not limited to SCID-X1.
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Further preferred, said method according to the invention
then further comprises measuring and/or monitoring the
amount of the amount of natural killer cells in response to
chemical and/or biological substances that are provided to
said mammal. That is, changes in the amount or ratio of
natural killer cells that are caused by, for example, the treat-
ment of a disease (e.g. as described herein), and the success
and/or progress of said treatment in terms of an effect on the
natural killer cells can be followed using this method. A
follow-up of the methylation pattern based on the markers
herein will point to changes in the cells that are due to a
response to said chemical and/or biological substances, in
some cases even before a phenotypic change can be observed.

In yet another aspect of the present invention, the present
invention provides a method for identifying chemical and/or
biological substances that selectively modulate natural killer
cells expressing the markers as described herein, comprising
contacting one or more of said chemical and/or biological
substance with said natural killer cells, and detecting,
whether said chemical and/or biological substance modulates
the methylation of the CpG positions as analyzed, and/or
whether said one or more of said chemical and/or biological
substance selectively modulates the amount and/or ratio of
marker-expressing natural killer cells. Particularly preferred
is a modulation of said natural killer cells that increases the
amount and/or ratio of said natural killer cells.

The method can be performed in vitro and/or in vivo. In this
aspect, the present invention provides a method, sometimes
called a “screening-method”, that seeks to identify chemical
and/or biological substances modulating expression of the
markers as above that can be used as starting points for the
development of natural killer cell-specific medication and
respective pharmaceutical compositions. The present method
is based on the fact that it is well accepted that the marker
genes as identified herein must play a central role for the
development of natural killer cells. Therefore, factors stimu-
lating marker expression are interesting for the treatment of
patients. Such factors, which lead to a stable modification,
preferably induction, of the development/ratio/amount of
natural killer cells, can be detected with the method described
in this invention.

Chemical and/or biological substances that are suitable as
screening compounds are known to the person of skill and, for
example, include small molecules, peptides and proteins, and
antibodies or fragments thereof. Furthermore, the screening
can be done using a commercially compound library, opti-
mally together with suitable automation, such as a robot. In
one preferred embodiment of the method for identifying
chemical and/or biological substances, said substance pro-
vides a demethylation of the CpG positions as analyzed to at
least 80%, preferably 90%, and more preferably 95%.

Another important aspect of the present invention then
relates to a method according to the present invention, which
further comprises the step of providing a treatment for a
patient suffering from or being likely to suffer from autoim-
mune diseases, transplant rejections, cancer, allergy and/or
any disease directly correlated to NK cells, such as, but not
limited to SCID-X1, wherein said treatment modulates, and
preferably increases the amount and/or proportion of NK
cells in said, preferably, cancer patient. Preferred is a method
according to the present invention, wherein said treatment is
selected from providing chemical and/or biological sub-
stances that selectively stimulate NK cells in said patient, or
atreatment that stimulates the expression of the marker genes
as above or supports the biological activity of said marker
genes in said NK cells in said patient. Preferred examples of
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such treatments are demethylating agents that provide for an
reduced methylation of said genes.

Yet another preferred aspect of the present invention relates
to an improved method of treatment of diseases that are
related to marker gene expression, such as autoimmune dis-
eases, transplant rejections, cancer, allergy and/or any disease
directly correlated to NK cells, such as, but not limited to
SCID-X1, comprising a method as described herein above.
The term “treatment” also includes a prevention of marker
gene expression related diseases.

In yet another aspect of the present invention, the present
invention provides a kit for identifying and/or monitoring
natural killer cells, in particular CD56“™ or CD56°78", and/
or CD16+ or CD16-, and/or CD8+ or CD8- natural killer
cells, in a mammal based on the analysis of the methylation
status of CpG positions in one or more genes selected from
CX3CR1, FGR, NKG7 and GNLY, comprising materials for
performing a method according to any of claims 1 to 13, in
particular a kit comprising a) a bisulfite reagent, and b) mate-
rials for the methylation analysis of CpG positions selected
from the CpG positions of the gene CX3CR1-1 (1452)
according to SEQ ID NO: 5, or CX3CR1 amplicons ROI956
t0 966, according to SEQ ID NOs: 6 to 16; FGR according to
SEQ ID NO: 2, preferably of the amplicon FGR-1 (Amp.
1454) according to SEQ ID NO: 17, or FGR amplicons
ROI967 to 977 according to SEQ ID NOs: 18 to 28; GNLY
according to SEQ ID NO: 3, preferably of the amplicon
GNLY 1 (1458) according to SEQ ID NO: 29, or GNLY
amplicons ROI978 to 982 according to SEQ ID NOs: 30 to 34
and/or NKG7 according to SEQ ID NO: 4, preferably of the
amplicon NKG7-1 (1455) according to SEQ ID NO: 35 or
NKG7 amplicons ROI983 to 988 according to SEQ ID NOs:
3610 41. The person of skill will furthermore be able to select
materials for specific subsets of CpG positions in order to
minimize the amount of sites to be analyzed, for example all
sites as present on an amplicon as above or all sites as present
on another amplicon as above, or orthologous or paralogous
CpG positions thereof. The kit can be a diagnostic kit.

In yet another aspect of the present invention, the present
invention relates to the use of an oligomer or amplicon
according to the present invention or a kit according to the
present invention for identifying and/or monitoring CD56%™
or CD56%7%¢” and/or CD16+ or CD16-, and/or CD8+ or
CD8- natural killer cells in a mammal.

The present invention will now be further described in
more detail in the form of preferred embodiments thereof in
the following examples, nevertheless, without being limited
thereto. For the purposes of the present invention, all refer-
ences as cited herein are incorporated by reference in their
entireties.

BRIEF DESCRIPTION OF THE DRAWINGS AND
SEQUENCES

FIG. 1 shows the measurement of various leukocyte cell
fractions, including NK cells (second from the left). Each line
represents an exemplary individual CpG in the selected and
representative amplicon of the gene CX3CR1 (amplicon
1452: CX3CRI1-1, SEQ ID NO: 5). Beginning from the left
each respective row shows the methylation of the given CpGs
in B cells, CD8 positive CD3+ T cells, CD4 positive CD3+
cells, monocytes, NK cells, and granulocytes. The gray tones
indicate the level of methylation in each cell type.

FIG. 2 shows the measurement of various leukocyte cell
fractions, including NK cells. Each line represents an exem-
plary individual CpG in the selected and representative
amplicon of the gene FGR (amplicon 1454: FGR-1, SEQ ID
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NO: 17). Beginning from the left each respective row shows
the methylation of the named CpGs in B cells, CD8 positive
CD3+ T cells, CD4 positive CD3+ cells, monocytes, NK
cells, and granulocytes. The gray tones indicate the level of
methylation in each cell type.

FIG. 3 shows the measurement of various leukocyte cell
fractions, including NK cells. Each line represents an exem-
plary individual CpG in the selected and representative
amplicon of the gene NKG7 (amplicon 1455: NKG7-1, SEQ
ID NO: 35). Beginning from the left each respective row
shows the methylation of the named CpGs in B cells, CD8
positive CD3+ T cells, CD4 positive CD3+ cells, monocytes,
NK cells, and granulocytes. The gray tones indicate the level
of methylation in each cell type.

FIG. 4 shows the measurement of various leukocyte cell
fractions, including NK cells. Each line represents an exem-
plary individual CpG in the selected and representative
amplicon of the gene GNLY (amplicon 1458: GNLY-1, SEQ
ID NO: 29). Beginning from the left each respective row
shows the methylation of the named CpGs in B cells, CD8
positive CD3+ T cells, CD4 positive CD3+ cells, monocytes,
NK cells, and granulocytes. The gray tones indicate the level
of methylation in each cell type.

SEQ ID NO: 1 shows the nucleotide sequence of the human
gene region of CX3CR;

SEQ ID NO: 2 shows the nucleotide sequence of the human
gene region of FGR;

SEQ ID NO: 3 shows the nucleotide sequence of the human
gene region of GNLY;

SEQ ID NO: 4 shows the nucleotide sequence of the human
gene region of NKG7;

SEQ ID NO: 5 shows nucleotide sequences of the CX3CR1
amplicons CX3CR1-1;

SEQ ID NOs: 6 to 16 show nucleotide sequences of the
CX3CR1 amplicons ROI956 to 966;

SEQ ID NO: 17 shows nucleotide sequences of the FGR
amplicons FGR-1;

SEQ ID NOs: 18 to 28 show nucleotide sequences of the
FGR amplicons ROI967 to 977,

SEQ ID NO: 29 shows nucleotide sequences of the GNLY
amplicons GNLY-1;

SEQ ID NOs: 30 to 34 show nucleotide sequences of the
GNLY amplicons ROI978 to 982;

SEQ ID NO: 35 shows nucleotide sequences of the NKG7
amplicons NKG7-1;

SEQ ID NOs: 36 to 41 show nucleotide sequences of the
NKG7 amplicons ROI983 to 988; and

SEQID NOs: 42 to 181: show primer sequences as listed in
table 1.

TABLE 1
Primer Sequences

Target SEQ
Primer Gene iD
Name Name Sequence NO:
14550 NKG7 TAAAACTATAAATCCCACCCAC 42
1455p NKG7 AAGGATTAGGAGAAGAAGGTTT 43
14529 CX3CR1 TAGGGGTTAGGTAGGTAATGAA 44
1452r CX3CR1 ACACAACTCTTCTCCTCAAAAT 45
14540 FGR CCAACCCCAAAAATATAAACAT 46
1454p FGR ATGTGGGTAAATGAGGATGTAG 47
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TABLE 1-continued TABLE 1-continued
Primer Sequences Primer Segquences

Target SEQ Target SEQ
Primer Gene ID 5 primer Gene iD
Name Name Sequence NO: Name Name Sequence NO:
1458qg GNLY ATTGGATTAAGTTTGGTTTTGA 48 15200 CX3CR1 CAAACTACAATACCCTTTTCTCA 85
1458r GNLY ACCCTAAACTACTTCTTCACACA 49 1521r CX3CR1 AACCTTCACCATAAATCAATTC 86
1503r CX3CR1 CCCCAAACTTAAAATTCAATAC 50 10 15219g CX3CR1 GGTGTTGTTATTAAAATGGTTGT 87
15039 CX3CR1 TTAGGAGAGAAGTTGTTATTGGT 51 1522p CX3CR1 AAAATGAATGTTTTGGTGATTA 88
1504p CX3CR1 AGGTAGGGGATTAGGAAAGTAG 52 15220 CX3CR1 AACACTTCCATACCTACTCCTTT 89
15040 CX3CR1 AATTCCAACCAAATAAAAACAT 53 15 1523p CX3CR1 AAAAGTTTAGAGTTGGTTGGG 90
1505p CX3CR1 ATTTAAGTAGTGAGGATGGAGG 54 15230 CX3CR1 CTTCCCACTTACCATCTTATTT 91
15050 CX3CR1 CCAATAAACCAATCTTTCCTAA 55 1524p CX3CR1 TTTATTGTTATGGGGAAAATTG 92
1506p CX3CR1 TTTAGAAATGGGAAGGGG 56 20 15240 CX3CR1 AAAAATTCCTACCACCCACT 93
15060 CX3CR1 AAAAATCACTAAACCTACAACAARA 57 1525p CX3CR1 AGTGGGTGGTAGGAATTTTT 94
1507r CX3CR1 AAACCCTTTACAAAATCAAAAA 58 15250 CX3CR1 CTCTTCTTTTATTTCTCAAACCA 95
15079 CX3CR1 GGATAGTAGTAGGGATGTGGAA 59 25 152 6P FGR GGATTATTTAAGGTTGGGATTT 96
1508p CX3CR1 TGTTTTGTAAATTATGGAGTGAGT 60 15260 FGR CCTCTTCTCACTCCTACTTTCA 97
15080 CX3CR1 AAAACCTACCACTATATCCACC 61 1527p FGR AAAGGTAAGGTATTGGGAGATT 98
1509r CX3CR1 TCACTCATTACCCAAACTAAAA 62 30 15270 FGR CAAAATAACAACATTACTTCTCAAA 99
15099 CX3CR1 TTAGAGGAAGTGGTGTGTGTAG 63 1528p FGR AGATTGGAATTGATAGAGGATG 100
1510r CX3CR1 CCATTCTCCTACCTCAACC 64 15280 FGR TCCTAACTAACACAATAAAAACCC 101
15109 CX3CR1 AAAAATAAAAGTTAAGGGGTTTATAG 65 35 1529p FGR GGTTTTTAGTGATGGAGAAAAG 102
1511r CX3CR1 CACAATCCAATCATACTCTTTTAAT 66 152%0 FGR CACTACTTAACCTACCCAATCC 103
1511g CX3CR1 ATGTAATGTGGGTTAGGTATGG 67 1530p FGR GAGTAAGGTGATAGTTAAAGGGAT 104
1512p CX3CR1 AATTGGGAGGTAGTAGAGTGGT 68 40 15300 FGR CAATTACACCCCAAATTCTC 105
15120 CX3CR1 TCACCCAAACAAAAATACTAAA 69 1531p FGR TAATGAGTAGTGGGGGTTTTAG 106
1513p CX3CR1 GGAAGGGAAGAGAGTTTGTTA 70 15310 FGR AATAAACTTTCACTTCCCTCCT 107
15130 CX3CR1 ACCCCTTAATACCTCTCCTAAA 71 45 1532r FGR ATCTAAACTCCCATCCCTTAAC 108
1514p CX3CR1 TTAGTGTTAGAAAGTGGATGGG 72 1532qg FGR GTTGGTTAGGTTGTTTTTGAAT 109
15140 CX3CR1 AATCTATAACCCCTTCAAAACC 73 1533p FGR AGGGTTATAGGGTAGATGTTGA 110
1515p CX3CR1 TTTTATTTTTAGGTTGGGGTAA 74 15330 FGR TCTAAATCCTTAATACAACAAACAA 111
15150 CX3CR1 ACTCTTCCATCCCCTTAAAC 75 %0 1534p FGR GGTTTAGAGGAAGGATTGTTTT 112
151ép CX3CR1 AGGGGAATTTTTGTTGTTTTAT 76 15340 FGR CATACTCAACTCCCTCACAAT 113
15160 CX3CR1 ACAACTTTTCTTCCTTACTCACA 77 1535r FGR AACTTCTAACCTAATCCTTTCTCTAA 114
1517p CX3CR1 GGGTGGAAAATATGGTTTTTA 78 » 1535qg FGR TGTAGTTTTAGTTATTTGGGAGG 115
15170 CX3CR1 AATAATCCTCAAAACTCTCCAA 79 1536ér FGR CCCTTAATACTTCTACCCCATA 116
1518r CX3CR1 TTACATTACTCAAAACATCCCA 80 15369 FGR TGATTAGGTGGTTTGGTTATTT 117

60
1518qg CX3CR1 TTATTTGTGAAGTGGGGTTAGT 81 1537p FGR ATTTTATTTTGGGGAAAGTTGT 118
1519%9p CX3CR1 TTTTTGGGGTTGAGAATTTA 82 15370 FGR TCAATAATACCCACTTCCTACC 119
151%0 CX3CR1 TCTACAAACTACACTCCCCTTC 83 1538p FGR GTTGTTGGAATAGAGAGGTTGT 120
65

1520p CX3CR1 GGAATGTTAGGTTTAGAGGTTTT 84 15380 FGR AACACAAACATAAAACTCCCC 121
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Primer Sequences

Target SEQ
Primer Gene ID
Name Name Sequence NO:
1539p FGR TTGTGGTTTTTGTAGAGGGTAT 122
153%0 FGR ACAACTTTCCCCAAAATAAAAT 123
1540p FGR AGGTTAAGATTGGGATTAGGTT 124
15400 FGR CTACTTTCCTCCAAAAACTCAC 125
1541p FGR GGTTTGTGAGGTGATTGTGTA 126
15410 FGR TTCTCCTCTACCCTAATCTAARAAA 127
1542p FGR GGGAGAGGGTTTTGATAAGATA 128
15420 FGR CCAACTCCCTAATAATCTCACT 129
1543p FGR GTGAGATTATTAGGGAGTTGGG 130
15430 FGR AACTACCATATCCACCAATTARAA 131
1544r FGR AACTCTACTTCATAACCCCTCC 132
15449 FGR GAGGTTGTTTTGTTAGGATTTT 133
1545r FGR TCTTTAACAAATTCACCATCAA 134
15459 FGR TTAAGTTAGTTTGGGGGTTTT 135
1546ér FGR CCTCCCACCTATTAACTATTCA 136
15469 FGR TATTTTGGTAGGGGTTGTATTT 137
1547p GNLY GGGTATTATGGGTGGGAA 138
15470 GNLY ARACCAAACACTACAATAAATCC 139
1548r GNLY ACAAAACCTCAACCCAACT 140
15489 GNLY TGGTATTTTAGGAATTGGTTTATT 141
1549r GNLY CTTTCAACTTCACTCTTTCCAT 142
15499 GNLY GGGTTGTTGGAGGTTAGTAGT 143
1550r GNLY TCCTCCCTAACAAAATATCAAT 144
15509 GNLY TTGAAGTGTAGTGGTGTGATTT 145
1551p GNLY TTAAGATAAGTAAAAGGGTGGG 146
15510 GNLY CTCTAAAATTCATCCACAAACA 147
1552p GNLY GGTTAGGGATTTTGGTTTTAAT 148
15520 GNLY TAACCCACTCTCAACACAAAC 149
1553r GNLY ARACCCAACTCCTATCCTAAAC 150
15539 GNLY GGGTGAGATTTTAGAGGATTTT 151
1554p GNLY ATTGAAGAAGATGGTGGATAAG 152
15540 GNLY CCTAACTTCTCTAAAACAAACCC 153
1555r GNLY ACCAATCTTAAACCAAACCTTA 154
15559 GNLY AATTTTTAGGAGGTATTTTTGTTG 155
1556r GNLY CCCACAACTAACTATTCTCTCC 156
15569 GNLY TTTATTGGTTTGAGAGTTTTTG 157
1557r GNLY ACCCCACAACCTACTCAAA 158

10

15

20

25

30

35

40

45

50

55

60

65
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TABLE 1-continued

Primer Sequences

Target SEQ
Primer Gene ID
Name Name Sequence NO:
15579 GNLY AGGATAGTAGAGGGAGTTAGGG 159
14560 NKG7 CAAACCAACCTCATATAACAAA 160
1456p NKG7 GAGGGGAAGTAGGATAGGATTA 161
1558r NKG7 ATTCCTAATCTCACACACAACC 162
1558g NKG7 TGAGTAGTTGGATAAAAATGGG 163
1559p NKG7 GTTGGAAGAGATTTGGGTG 164
155%0 NKG7 ATTATCCCCACCTTCCTAAATA 165
1560p NKG7 GGTTGAGAAAGTTGTTGGAG 166
15600 NKG7 CAAACTAATCACAAACCCAAA 167
1561r NKG7 ACCCCAACTACCTTACCTTTAT 168
15619 NKG7 ATTTGGTTTTAGTGAGTTTTTGTAT 169
1562r NKG7 AATTTTCCTAAACCTTCTACCTAA 170
15629 NKG7 GTGTTGGGGGATATAAGGAT 171
1563p NKG7 AAGGTGAAGGGGAAGTAAGT 172
15630 NKG7 CCTAATAACCTTTATCACCAAAR 173
1564r NKG7 CTCTCTCACCTCTTCCAAAA 174
15649 NKG7 GTAAGTAGTTGGGGTAGTGAGG 175
1565r NKG7 ATCTAACACCCTCAATACCCT 176
15659 NKG7 GAGTGGGTGGGATTTATAGTT 177
1566r NKG7 CCCCAAATACCCTAAACCTA 178
15669 NKG7 GTTGGAGAAGGGGAGATATAGA 179
1567r NKG7 ATTCCAAAAACCTCATCTAAARA 180
15679 NKG7 TTTGGTAAGGGGGATAAAAT 181

EXAMPLES

The inventors analyzed the methylation status of a multi-
tude of candidate gene regions (amplicons) of NKG7,
CX3CR1, FGR and GNLY within various cell types in com-
parison with an isolated fraction of natural killer cells. Sur-
prisingly it was found, that specific areas in the genomic
regions of the genes NKG7, CX3CR1, FGR and GNLY are
significantly demethylated in natural killer cells compared to
any other cell type.
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TABLE 2
Positive-Identifiers for NK-Cells. Demethylated in NK-cells, methylated in all other cell types
TH cells Th cells
naive mem
Whole Monocyte Granulocyte CD4+CD27+ CD4+CD27+
Blood CD14+ CD15+ CD45RA+  CD45RA-
CpG-1D Gene Ovar (Pool) PBMC BCST19  BCSTIS BCST21 BCST22
cg22917487 CX3CR1  0.88 083  0.89 0.92 0.92 0.94 0.90
cgl1254522 FGR 0.88 056 051 0.48 0.27 0.89 0.88
cg25066857 GNLY 078 068 071 0.73 0.86 0.83 0.37
cgl2916723 NKG7 073 0.65  0.66 0.79 0.57 0.93 0.85
cgl0126923 NKG7 079 046 034 0.31 0.04 0.91 0.86
CTL CTL B cells Mean NK
naive mem naive B cells Value cells
CD&+CD27+ CD8+CD27+ CD19+ mem other CD56+ Methylation
CD45RA+  CD45RA- CD45RA+ CDI9+CD45RA- cell ~ BCS  Difference
CpG-1D BCST23 BCST24  BCST25 BCST26 Types  T20  OtherNK
cg22917487 0.92 0.59 0.57 0.79 0.83 0.3  0.69130567
cgl1254522 0.84 0.54 0.65 0.64 0.68 006 0.619407677
cg25066857 0.79 0.17 0.58 0.54 0.63 0.1 0.520561154
cgl2916723 0.82 0.21 0.66 0.73 070 0.3 0.566323828
cgl0126923 0.86 0.15 0.71 0.84 0.61 006 0.544229773
* other cell types comprise all cells mentioned here, except whole blood or PBMCs
25
Example 1 Example 2
NKG7 Analysis CX3CR1 Analysis
30

The inventors have purified various blood subsets includ- The inventors have purified various blood subsets includ-
ing CD3/CD4, CD3/CD8 naive and memory T lymphocytes, ing CD3/CD4, CD3/CD8 naive and memory T lymphocytes,
CD56 natural killer cells, CD19 naive and memory B cells, CD56 natural killer cells, CD19 naive and memory B cells,
CD14 monocytes and CD15 granulocytes. DNA from the CD14 monocytes and CD15 granulocytes. DNA from the
purified cells was bisulfite-treated and analyzed at various 3 purified cells was bisulfite-treated and analyzed at various
CpG dinucleotide motifs. The inventors then compared the CpG dinucleotide motifs. The inventors then compared the
methylation status (finding C as for Cytosine that was methy- methylation status (finding C as for Cytosine that was methy-
lated in the original (genomic) sequence versus T for cytosine lated in the original (genomic) sequence versus T for cytosine
that was unmethylated in the original sequence). 2 that was unmethylated in the original sequence).

The data showed various CpG motifs and areas in the The data showed that various CpG motifs and areas in the
NKG7 gene that were demethylated in all NK cell samples CX3CR1 gene were demethylated in all NK cell samples
while fully methylated in all other blood cell types. These data while fully methylated in all other blood cell types. These data
were generated in two steps: Initially, in a Golden Gate Illu- were generated in two steps: initially, in a Golden Gate Illu-
mina experiment, the inventors found differential methyla- 45 mina experiment, differential methylation for a limited num-
tion for a limited number of CpG, as indicated in table 2. ber of CpG was found, as indicated in table 2. Then, upon

Then, upon finding the differential methylation in said finding of' the differential methylation in said [llumina experi-
Ilumina experiment, the inventors further analyzed larger ~ Ment, the inventors analyzed larger genomic regions by
genomic regions by means of bisulfite sequencing. The latter means of blsqlﬁte sequencing. This latte?r proce.dure served
procedure served for the exploring and extending of the dif- for the e?(plonng and extending of the dlfferenpally mf:thy-
ferentially methylated regions and was conducted, for late.d regions and was conduct.ed, for example with the dlffe.r-
example with the differentially methylated gene regions of ~ entially meth}{lated gene regions of CX3CRI1 as shown n
NKG?7 as shown in FIG. 3. The primer sequences used to FIG. 1. The primer sequences used to generate this particular
generate this particular amplicon are as follows: 55 amplicon are as follows:

(SEQ ID NO: 42) (SEQ ID NO: 44)
\1455p” , “AAGGATTAGGAGAAGAAGGTTT” “14521” , “ACACAACTCTTCTCCTCAAAAT”

(SEQ ID NO: 43) 60 (SEQ ID NO: 45)
“14550” , “TAAAACTATAAATCCCACCCAC” *1452g”, “ TAGGGGTTAGGTAGGTAATGAA”

Other similar amplicons generating differential methyla- Other similar amplicons generating differential methyla-
tion in this gene are generated by primers according to SEQ tion in this gene are generated by primers according to SEQ
ID NOs: 160-181. Primer pairs are indicated with equal num- ¢5 1D NOs: 50 to 95. Primer pairs are named with equal num-

bers, wherein a letter at the last position indicates the identity
of the left or right primer.

bers, wherein a letter at the last position indicates the identity
of'the left or right primer.
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Example 3

FGR Analysis

The inventors have purified various blood subsets includ-
ing CD3/CD4, CD3/CD8 naive and memory T lymphocytes,
CD56 natural killer cells, CD19 naive and memory B cells,
CD14 monocytes and CD15 granulocytes. DNA from the
purified cells was bisulfite-treated analyzed at various CpG

22
Example 4

GNLY Analysis

The inventors have purified various blood subsets includ-
ing CD3/CD4, CD3/CD8 nave and memory T lymphocytes,
CD56 natural killer cells, CD19 naive and memory B cells,
CD14 monocytes and CD15 granulocytes. DNA from the
purified cells was bisulfite-treated analyzed at various CpG

dinucleotide motifs. The inventors then compared the methy- 10 dinucleotide motifs. The inventors then compared the methy-
lation status (finding C as for Cytosine that was methylated in lation status (finding C as for Cytosine that was methylated in
the original (genomic) sequence versus T for cytosine that the original (genomic) sequence versus T for cytosine that
was unmethylated in the original sequence). was unmethylated in the original sequence).

The data showed various CpG motifs and areas in the FGR The data showed various CpG motifs and areas in the
gene that were demethylated in all NK cell samples while 15 GNLY gene that were demethylated in all NK cell samples
fully methylated in all other blood cell types. These data were while fully methylated in all other blood cell types. These data
generated in two steps: Initially, in a Golden Gate Illumina were generated in two steps: Initially, in a Golden Gate Illu-
experiment, the inventors found differential methylation for a mina experiment, the inventors found differential methyla-
limited number of CpG, as indicated in table 2. tion for a limited number of CpG, as indicated in table 2.

Then, upon finding of the differential methylation in said 20 Then, upon finding of the differential methylation in said
Illumina experiment, the inventors analysed larger genomic Illumina experiment, the inventors analyzed larger genomic
regions by means of bisulfite sequencing. This latter proce- regions by means of bisulfate sequencing. This latter proce-
dure served for exploring and extending the differentially dure served for exploring and extending the differentially
methylated regions and was conducted, for example with the methylated regions and was conducted, for example with the
differentially methylated gene regions of FGR as shown in 25 differentially methylated gene regions of GNLY as shown in
FIG. 2. The primer sequences used to generate this particular FIG. 4. The primer sequences used to generate this particular
amplicon are as follows: amplicon are as follows:

(SEQ ID NO: 46) 3q (SEQ ID NO: 48)
“1454p” , “ATGTGGGTAAATGAGGATGTAG” “14581” , “ACCCTAAACTACTTCTTCACACA”

(SEQ ID NO: 47) (SEQ ID NO: 49)
“14540” , “CCAACCCCAAAAATATAAACAT” “1458q” , “ATTGGATTAAGTTTGGTTTTGA”

Other similar amplicons generating differential methyla- .. Other similar amplicons generating differential methyla-
tion in this gene are generated by primers according to SEQ tion in this gene are generated by primers according to SEQ
1D NOs: 96 to 137. Primer pairs are named with equal num- ID NOs: 138 to 159. Primer pairs are named with equal
bers, wherein a letter at the last position indicates the identity numbers, wherein a letter at the last position indicates the
of the left or right primer. identity of the left or right primer.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 181

<210> SEQ ID NO 1

<211> LENGTH: 34514

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

atggggtcte actatgttgt ccaggetggyg tctcaaacte ttgatgtcaa ttgatectee 60

cacctcagee tcccaaagca ttgggattac aagtgtgaat tactgcagtyg ggccattcca 120

tgggectttt gcagagagce tgcataacca getacattte ctgetgtage tatggecage 180

tcaggaatgc accactctgt gtttgecttte ctetttececct gectcactte acttcecttect 240

gecactttgtt cctgttgaat ttcacattct gatatggcat caccatgecayg getttgecte 300

agcctetgtt gectagggaa ggaactaage aagecctgat ggaaatggtyg ctattecttg 360

aggcccagtt gtaacgcaca ttectecaga ggggacttge ctttacttca cccagtacte 420

tggggtactt ccaacctyggg acctectgtgt ttgattgget ttttggccac acaggaagtg 480

tgaaattcag ccccaatatg catgaacaca ggtttgtgge tgagagttcet ggagaggact 540

tttctttttt tctactcact ggagccaaag ccaatgtagg catcgttata taatttccce 600
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-continued
tctgtgtgga aatgagactg gggtgggact cttacttcac ttacaaaggyg agctccectt 660
tggggatact ggttttgttt gggcttcaga tagaatctca cccttectag cccagaactt 720
gtetttgtet tecacgttge aggcacatga cccatgaagg ccaggctecce ggecttaagyg 780
ggccacagag ggcccagggt gaatgtgage tccagecttt ccttcaccca gecagatttge 840
attctgecte tgaggatttt cttcaccttt tttccagatc aaccatttat ttaaaaaggt 900
atttttgagt aattatccag catcctaggt gttctatate aggagggggt cctctagaca 960
ttcttacacc tctattatct ggaaattgct tcettttetece ttttttceccece tetcteecte 1020
tttcttttee acaggccata gtcecttcecate ccteccagga tatgacattg gtatgtctca 1080
gaggcttcca gacagactca ctggaattca aagttctgca tceccaccctta gcctagetca 1140
atacttcatg cagtacatct acaagagaat gccctgtcetce ctagaactgg gtgatctggce 1200
aaacagaggg catgcacacc agcggtgtag agectggagag gttctagggyg agaacatggt 1260
cacttccectet tattgtacac agcagcaaac tgaggcacag catgttaggg ctcagcactce 1320
cagccagcca gaacctgett ctgacataca gctgtgagaa gggttaaaag aatgactaaa 1380
aagcagtttt taaaatagct gtcaatttct actcccagtc aatctgtgca cagctcttat 1440
tcaccgtgaa gcgaaaacat atacaatgta ctattcactc aaagtgaaac tccaaatgaa 1500
gtcatacatt gaaccccagt atcgcccatt gttaggaatc aatgaccctg agtaaatgga 1560
gtttcatgaa gcctetgtgt gccagctgte catgggaggg ggtttccaaa ggectttetg 1620
gttggtcetyg cagecctaggt gtcacttgag tgggtatgec tttgtggect ggtcattcac 1680
agtgtggaat cttcaaagcc taccagtgcg acgtgagttt tatgtgcaaa gctgaattca 1740
aggaaccctt gagatggttc atgcagtttt tcecctctgag cctcecagtga taactccaga 1800
cagcacaggg tcaggtgttg ccccctgtgt ctggctgect taccccttge ccagaacaag 1860
agtagggccce acagacattt cccaggacac tggggagcect gtcatgtgga cttectgget 1920
tcatccttee ceccagceccagg gectcetgace tcteccactee tgtgteccctt cecccaggag 1980
gatctctgee ccactcagta tccggcagat cccttgttat tettgtgett ttagaacttt 2040
tgctgttttt ggccaacttyg aatcaacatt actgtctect cgagcgttte tetgccaggce 2100
aggggactag gaaagcagga ctgcagggcce tgctcattgg gttctaagat gtgggtgaat 2160
tcggagtggg gttgtgcagg gcetcccactg agaggagggce aggggcccct tgtgaagtgg 2220
ttagctegte ttgtcaatag gtcctcagaa catcccttte agtctcecttet caaagaagcece 2280
ctttcaaacc aggcccttge tettcectgtga tcgaagtget tgacttttte tgetgttget 2340
cacatcecgge ctgtcaaggt tgttttectge cagectggtce gtccatgcac cccatactat 2400
tctcatggac tcataccegt gaggaattgg gaggtaaggg caagcacctce agcacgctgt 2460
gtgggaccee tagggttgca cctgggagga gcaaggcecac acggacctgce tgtcagetece 2520
tatgctceccca tectggctgga accaacccca agettggggt tcagtgccece cggceccatgce 2580
actcagcatc tacacccatc acccacctgg cctectggte ttctgaccet gggatctece 2640
aaagaacaga gcagagccaa ggctggecag gatgagcegea gtcetetcetga gatgggacct 2700
gaaaacaggyg gcacccttgg caaggaagga ggcacacaga gtgggaagca gccaggcectg 2760
gcttegagte ctgectggge actcecccccac aaggagactg tgggcaagtg acttccctte 2820
ccaagecget gggetgetcece acagcagaaa tgtggcagtyg gegecaccect gaaggttgece 2880
gtggggagtyg aggataaggc atgcagagtg cccggctcag actggatgac gacgacggec 2940
agtggcaact tctctcctaa ttgtgcaage aagcagtcat ggacaaatcce ttgtgagagt 3000
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-continued
gactgtgtgt acaccaggac acagctgcac aaacaccatc cctaccctca taatgctceca 3060
gtttagtggg ggagacagac attaaacaca tccacacata agaggatggt gatgaagtgt 3120
catcaatttc acaaagaaga aataatggac tgagataatt gacagagtgg gggacctaat 3180
atagcttagg gggtcacagg aggtctctat agaacagact tgctgcctaa ggagctacct 3240
aagtagtgag gatggagggg aaggggtcaa ggctggagaa agcttagggc gtttgagaac 3300
tgaaatgagt tcatagtggc tacacgtacc cggcccatgt aggtaattta aaatttcctg 3360
gtgtgattga aaaagcaaag ggaaataggt aaagttaatt ttaataagat attaaatgta 3420
aggcatctaa tgtaaggcat attatatagt ttcatcatgt cattaacata aaaattatta 3480
atgagatagt ttacatttct ttttaaatac tgagtcttta agaatctggc aaatatttta 3540
catttatatc acatttcaac tgagactagc catatctcaa gggctcaata gccacatgtg 3600
gccagtgacce atcgtattgg acagcacagce tccggacatc ataatattgc aaccactact 3660
cccaggaaag actggttcac tggcacaggc ttcagacacc tgccagaagt gcectttagaac 3720
aatattccag gaagcagcta gcacacacag cagctttacg tgaattacag ccaggttagg 3780
tcataggctt ggcctagagce ttgacctaga ccttagttca ctctcatagt acagcaagtg 3840
catacccect ctcecgggggcece ctgagtatge cctcattagt ctttceccaaca tttttaccce 3900
aaagaactga ctgtaactgg tecttttgttt tgttttgttt ctagctatat cattacctcc 3960
agatattgaa agaggacatc tgaacctgtg tgatgttgta gaaagaagat tgtctagggt 4020
gtcaaagcag acagatgcca gtttgtgectce atcctttacc agactggtgc ctacagtgag 4080
tcacacttgt taagtacagt gtggtaagta agaattcagg ttccagagtc agactgcagc 4140
tccagttect gaactgtgta atttgggaga gacactcagce ttttctgage ctecttatce 4200
tcatccgtaa aatgaggaca attactagca ttgctggagg attaaacaaa ataataaata 4260
gaaggcactt acttagcaca ggtcctggca catggtaaac atttaataaa cagtgtctat 4320
tactatgttt taactgttat tatctctgtg cctectgtttt cttggttttce aagtggagac 4380
aatcatccct aaaaaaccct getttgcagg attectgtgtg gettatgaga gatgaggagt 4440
atgaaaacac cttgtaaaac caggaggccce tttacaaagt cagaagcagc tcctceggtgce 4500
tacagtctag ttgagggtct gactttagga agtcacaagg aacttagaaa tgggaagggg 4560
cttccacctg acaacagcag ctcectgccact ggaccgggte ttccagceccta gcectccaccac 4620
tcttcectecatg ggtaaactcet gecttcatct ctgttttete atctctcaca caggctgaga 4680
acacccagct ctcaggctge cgggctgagg gtcaaatgag tccctgacca tcacgtgcac 4740
agggcctgac ccaaggcagg tgctcaatce ctggcacttg ctcettgttge cttagagggg 4800
accttgcetge ccacaccegt ctcagcccag acctggagca gcacttcatg tgattaccac 4860
aagggggcgce ccctaagett tcecattcact ggaaccattt cattgaacct gtcattcagce 4920
ccttecttee acatccctac tgctateccta gagccaggag aaagcccttt agaaaggagce 4980
tctgcagacce ccgaaggcat ctgctgtagg ttcagtgact cttagagaaa cagccctgcet 5040
ttccaaggcce aaacactgca tgtaggtaaa tttgtgacct gtggtggcce tcccaccaac 5100
ctatcagctg agtgtcttca agttacttct ctaactttect tgggcctcag tttectcacce 5160
tgaaaggaag agttggaaat aatcactctt ggtgcctgtg ggagtgcttt gtaaaccatg 5220
gagtgagctg cacatgtgtt tcataactgt ccttttcatt gttcctataa accaaaaagt 5280
atctgagaca ggtctcaata aatttagaga cttagtttgc caaggttaag gatgtgcctce 5340
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ccaaaaaagg aacacaaaat cccaagaaca acctgtgatc tgtgcttttt tccaaagagg 5400
attttgagtg cttcaatatt tgaagaggac aagtaggcgg gaggggaaag agggagcgta 5460
tggtcacatg tatggtcaca tgactgaatc tacatgttgc acgtgaaaaa aggcagaata 5520
ccaaaatagt caattatggg ctgggcgcag tggcttacac ctgtaatccce agcactttgg 5580
gagacggagyg ctggtggatc acttgaggtc aggagttcca gaccagectg gcecaacacgg 5640
tgaaacccca tctctactaa aaatacaaaa actaggtgga catagtggca ggcccttgta 5700
atcccageta cttgggaggce tgaggcagga gaattgcttg aacccgggag gtggaggttce 5760
cagtgagctg agattgcgcet attgcactce agectgggca acaagagtga aattctgtcet 5820
caaaaaaaaa aagaaaagaa aagtcaatta tttattcatc tggtgttcag caaatgttta 5880
cgtaagataa agtaagcata gggcagctac ctgtggagac acctggcctt ctatctgact 5940
gttatttttt tgttgttgtt tatttatttg tttgagtcag agtctcgcag tgtcccceccca 6000
ggctggagtyg caatggcgcg atctcagectce actgcaacct ccgectceccca ggttcaagca 6060
attctectge ctcagectte tgagtagectg ggattacagg cgcccaccac catgectggce 6120
aaattttttg tatttttact agagacgagg tttcactatg ttggccaggc tggtctcaaa 6180
ctcctgacct cgtcatctge ccacctegge ctecccaaagt getgggatta caggtgtgaa 6240
ccactgcgece cggcectate tgacctttta tctgtageta tattcttagg aacaaaagga 6300
aggcagttta ttctgtgact cagcttccag cttaatctcet cectttggca tagtgaatga 6360
aggtcccgag attttatttt ccttttacat tcacatttag cagattgtac cacttgggat 6420
tcectaatat gaaaaaagaa agtgaaaact tgcctgtcag ctgccagact gtgatgttcece 6480
cacacactgt gaccatgttt ggaaaaggct caaagaagac cactccacaa ccacaaaact 6540
aaacatcccce acctcectgatce ggcatgaggg attgctgett ctttagcaat gatgactcta 6600
gcccacttceca atccccccag ataaaatcca ctaagacact cagtcactga actgccectg 6660
ttttttgaca gtgcctgatc tagaactgce cctgcttect gaatcctceece ttagacgtgt 6720
ccagcacaag ccccagctece ccattaagga catgctcect ggttectttg acatgtgtcet 6780
tcecttgeecg cagtaagcta aacaaaccta acttttaaac tctagatgtt cctcatggte 6840
ttcagcccac aaactatgag aaataatttc accctgatta attgacatta actttggggg 6900
tcagtctecct tgggctttca taacaaaata ccacagactg ggtggcttaa acaatagaaa 6960
tttatttcte acagttctgg aagctggaag tctaagatca aggtgtcage aggcttgatt 7020
tctectgagg cctcactect tggcecttgcag atgeccgecte ctttetcectgt gcacatacat 7080
ccetggtgte tetctecttet gataaggaca ccagtceccetgt tggattaggg teccactcett 7140
ataacctcac ttaaccttaa tgacctcctt agaggcctca tccccaaata tagtcatatt 7200
gtgggttagg gcttcaaaat atgaatggga gttgggggaa acataattca gtccatatac 7260
ttggatttta atttttttct aagaatagtt aaaaggccat tcaggagagg agagggacaa 7320
gattgcccac cagtttcaag tagaaaaggg agttgtcact cagaaatttt tgccaagcaa 7380
gtggagtaag agggaaccag gaccagaaac agtgcaatga gttctgaagg gacagctgeg 7440
cttcagcaaa gctccagaga gcccagaagg aggctactcect gagaggctcce actaatgagt 7500
gaggctctte taccctcecttg accctttgta caacttggte cctectectgg cacatcctge 7560
ccaggtgaat gcatccacca agactcttag gaagagattg ctccttcttt gtatccecegg 7620
aacacagatt tctattaccc tcattaccct actcagagca ccatatgaag tgctttacac 7680
atgtcaccat taatcctcat gccgactttg ccatataagt ttaccctgat tttttttttt 7740
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tttagatgga gtctcactca ttgcccaggce tggagtgcag tggtgcgatc tcagctcact 7800
gcaacctecca ccteccececgggt tcaagtgatt ctectgecte agectcectga gtagetggga 7860
ttacagatgc acgccaccat gcctggctaa tttttgtact tttagtagag atgtgttggt 7920
caggctggtce tcgaactcecct gacctcaggt gatccgeccg cctcecgaccte ccaaagtgcet 7980
gggattacag gcatgagcca ctgtgcccgg cctgccecctga ttttaacaat aaggaaattce 8040
aggcttagag aaatatctcg ccctaagcca cacagcttga gagtagcagg gtcaggattt 8100
gaaccaggag agtgggattc caggtaattg tgggccggct ggctcatcac aaaactgtaa 8160
cccaaaggct tgccagattt gectgcacac accacttect ctggggaaat gcagctacca 8220
cagatgactg tcagcaaagc caagtgtttt gagtaaaacc aatgaaccag aggggagctc 8280
tgaagccaaa gggctgccca ccaggtgggg ccatctcetge tgattggctg cteccgectge 8340
tgctectgga cctgggggtt getggtgaga gecagagaca ccaggagggyg gagacagagce 8400
tcaggggata gaggcaaggc agctcactcce tgtatctgat gactgtagat taccttaagt 8460
ttectgaget acctggaaga gtggaageca aagcgagacce attaagggaa agggtagaga 8520
ccetgeecta ttcatctttg tatccttaac aaacagcecect gagcagaagg taggcaggca 8580
acatgtgctt tctaaatacc tggcaagtga gtgagcaagg gtcaggttgg agatgcattg 8640
cttgtgtaca aaagtgtgac acataatagc ggcaattacc aataactatt aagcagtata 8700
tggggcaagt gatggttcat ttgggaataa agaggcactt ttgttttagt ctgcaatgag 8760
ccttttagga cttctgccte aacatactga ggtttaaaaa taattcaacc caagctaggt 8820
tceccagagaa tgacagacac attttcacat atgaatcaca gatggatttc acttatttaa 8880
aacacacaca cacacacaca cacacattaa atcatctcte tcacacacac acatacgtga 8940
gcttttgaat atgacaactg ttgcttaatt cacatcctaa gttgcttecct ttggtgaaat 9000
gtcaccatcc aggaattata gccatgttgce cgaatgtgtg atttcaacaa acatcagcett 9060
cttcectggga cccagacata cacttaagct atagaatatg tactggcttce aaggaaatat 9120
acctctcage ctcttttgca tgtgggtaaa attaactcaa cattgtagat ttacaaaatc 9180
ttgatcattg atctaaaaca cttttgaaag gagaatacgt gaaccttcca tttgacccat 9240
tcaaattatt gaaatatata cctccttgtg cccaattcag tttcaaggat attccaaatt 9300
tgtcgaaaat aaatgtgctg aaggcactaa aacaatctga agtccgttta ccaagcagag 9360
tgtcagaaac tttggagtga gcatggcatc tccatttgge tcectttctaaa ttgaaatgtt 9420
actgcaggtt ccatcaccaa gtgtattgac cgagtgaaat gactcagcac tgcttgctgg 9480
acaccaaaca ctccctectg gecaaacggt cacttgagga cctaccacct getctaccaa 9540
ctacatctgc acgacagtaa acagcaaaat aaataccttc tacagccaca tatagattag 9600
gtcttcatta ccttaaacat agataaaact gtgagtgtga tttatataga caagagtctt 9660
ttggcagcta gatcaagcag aaataaatat tgatattttg ttttagagtc aaggagatta 9720
gaagctggcet ctgaataaaa tacagattgt tttacttagc acagccattt tgttgttgtt 9780
ataaaagaat agagatggac aaaagtacct aagaaagggc ttcttgctat aaccacaggt 9840
tgacggctgt gcaacactct ccagcccggce ttcecectgtat tcacttgtag ccacaactac 9900
aatttcatac tgtttaagtt ttcattgaca acggcagcca aatatctgct tatttcagat 9960
attctgaatg ctaagaaagt agatggtcag atgtttcttt cacageccttt gctatgtttg 10020
catcttgtac ttttgaaaca agtttcagtt caggtaaagg attacttaat cctctaaagg 10080
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atgaaaaagt gtagctgagg tgtctaaaat tcttgattca agtttgtcca actgagagag 10140
tttatcagga gctaatttgg ctcacactgg acccagaatc ccacccccca acttcatttg 10200
tggtccaatt atagtctttt tttttttttt tttttttgag acggagtctc gctctgtecge 10260
ccaggccegga ctgcggactg cagtggcgca atctcggcecte actgcaaget cecgctteceg 10320
ggttcacgec attctecctge ctcagectece cgagtagcectg ggactacagg cgceccgceccac 10380
cgecgececgge taattttttg tattttttag tagagacggg gtttcacctt gttageccagg 10440
atggtctcga tctcectgace tcatgatcca cccgectegg ccteccaaag tgctgggatt 10500
acaggcgtga gccaccgcege ccggceccaat tatagtctta tattaaacag tatccactge 10560
agctcccaaa tatccataag atcacctgtt attagtctcet tecgtgtcagt gaacctgctg 10620
catttgtgtc agcaagtgca aggctgcctce tggacgtgtt cctcacctcect gcactgtact 10680
ataagcccct tggcettttgt ttttggaatg accctttgaa ataagtaaaa tcctgaaagce 10740
aatagtttag gaaatctacc tgtcacttct gtagtcatac aatgccacat gtaaggttat 10800
cttgtaggtg cacttatacc ctggccagct ggctaatctg gcagcttatt tttcaatatc 10860
tggccaatga tacagactca tgagttctga tactttattg ccctagttat ttaacgttat 10920
attatctgta cagcgaggac agaaaaggct gttttaaagce tgtttgtgag agacaactat 10980
tattttectt attttttaaa gcagactctc cataatatca gcaaacaata taaagacatt 11040
ttggcaatta atttgaatta cctgtgtatt tcaaagggct aaaatgggca tgttttaaaa 11100
ttcaagattg tagttcattt attcattttc cattattctt ccattggtaa gttccacttt 11160
aatggaaaca catgccatat ttggtgagag agcagatttt ttaattttta atttttaaaa 11220
aatgacatat actgtctgca gacagatatt tttaagtatt gcaaagcaaa agttgaatga 11280
tgcctaaaaa atagtttatc ctaagtactc ctggagttce ttgccagatc ctgtttgecta 11340
tggttccaaa ggggaagtgc ttttaatcac tgttgagcag aatttatgaa acaaacctga 11400
aaattgccac agatgatgtt aaatgtaaac attgggacag aaggaggtag taaatagcac 11460
ttactttgtc tacatttact cctctceccaac tttceccatttt tettttettt tettttaaga 11520
gttggagtca ttctttcace caggctggag tacagtggca ggatcactgc tcactacacc 11580
cttgaatcct gggctcaagt gatcctecca tctcagecte ccatagetgg gactacaggt 11640
cggcaccacc atgcccaget attttttttt tttttttttt ttctgtacca atgaggtcte 11700
cctatgttge ccaggctggt ctcgaactcce tggactcaaa tgatcttcece actttggect 11760
cccaaggtgce tggaattaca ggcatgagcc acctccaatt ttctattgge ctctaatttt 11820
ctaagtctga tcttttctec tettagaggg agaagatctt ttgtecctcett agggtagaag 11880
aggaaagaga gacttttttt ctgcttctga aatctcccag catattgctt tcgacttgte 11940
aatggcaaca cagcctttgg atgctcactt gaccctcaac gtgtctggte ctttacaatt 12000
ctatgcattt tcctgtageg agatcectte tcecgtcttee accacccact getttggete 12060
ccetettget gttceectgee tgcatetggg caggaagtte caatcctgac ttgacccttt 12120
ttcagetgtg tggcctagga ctcattgcte ttttctecce atttcatcat ctgaaaatgg 12180
aaaaaataat acctgactag aaagtgaaag taaaaaagag atataatgga caatgtgcct 12240
cgcacagggce ctggcatgga gaagtcecttg atgtacgtcet tttcecttcece ttttatgcag 12300
ccgtttecct cacacccacce cattgattga tttttctgaa gagactactt ttgtcatgte 12360
accctctaat ccccagactt taaactggga ggtagcagag tggtctgatt aagaccttag 12420
acaagggttt cttgtctggg cgcagtggct cacgcctgta atcccagcat tttgggagge 12480
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caaggtgggc agatcacttg aggtcaggag ttcgtgacca gcctggccaa cgtggtgaaa 12540
cceccatcectee actaaaaata caaaaattag ccagatgtgg tagcaggctce ctgtaatcce 12600
agctactcgg gaagctgagg tggaagaata gcttgaacce aggaggcgga cctcagcact 12660
tctgectggg tgatgggagt aaatcctgtc taaaaacaaa caaacaaaaa aaaaaaactt 12720
agacaatggt ttctcagctt tttttaatca ctccccaaca agtcecctttta gatattatat 12780
tcttttgtgt gtggecggggt acatagegtg tgtatatgtt tgtaggttac atgaaatget 12840
ttgatacagg catgtaacgt gtgataatca catcagagga aatggggtat gcatcacctc 12900
aagcatttat cctttgtgtt acacacaatc caatcatact cttttagtta tttgtaaagg 12960
taaattaaat tttttttact atagtgcccc tgttgtgctt gtaaatacta ggtcttattt 13020
attctaagta ttttttgtgc ctattaacca cattatatat atatatatat atatatatat 13080
atatatatat atatatataa tttttttttt tttttgagat ggagtctcge tectttegece 13140
aggctggagt gcagtggcgce tatctceggcet cactgcaacce tccaccttece ggtttcaage 13200
gattctcetg cctecagecte ccaagtagtt gggattacag gcacccgcca ccacgcectgg 13260
ctaattttta tatttttagt agagacaggg tttcaccatt ttggccaggc tggtcttgaa 13320
ccectgatet cgtgatccac ccacgttgge ctcecccaaagt gctggaatta caggegtgag 13380
ccaccatgcce tggcccacat tacattctta ctcacctcecce cctaccatgg aattttatte 13440
cacagatatg ctattggttt agctactata tgtatatctg tgttttatac ataaagcaca 13500
agaaccttcc agaaccaatt ttcgccacct tggaagtaat accacctcta ctaagaatgce 13560
acagcataga ccataaaacc tcaatgctaa gttcaaatat tggccctacc acacatgagce 13620
tgtgtggtct tgtacaagtt acataacttc tcctceccttgt ctcaaactcce tcacatataa 13680
gatgaggata ataatagtac ctgcggccac acacagtggc ttaaacgtgt aatcccagca 13740
ctttgggagg ctgcggcaga aggatcactc aaactcagga gttcaagagc agcctgggta 13800
catggcgaaa ctctgtctcect acaaaaaata caaaaattag ctgggtgtgg tgatgtgtge 13860
ctgtagttcce agctacttgg gaggctgagg tgagaggatc gttcgagccce aggagatcaa 13920
ggatgcagtyg agctatgatc atgtggctgce actccagcect ggataacaga gccagaccct 13980
gtctgaaaga aacaaaaaca aaaacattag cacctgcatc atagggtcac tgggggcact 14040
acatgagttc atgtacatcg aggacttagg acattgcctce aggcagacct agtgctgcac 14100
aactgcttat gtaattattc ccaaatttct ccagggccca cagaagaaca tggaagtatc 14160
ttggtttggce aattaaggtg aatcacattc tcactctecct tttcetgcatc tctaccccac 14220
attcccacaa agctttattc acaccaagtc tccagtecctt gectgecattg tgtgatgggt 14280
gcctgcagtyg atgggtgggg acacccatca ctgtccaggg tgtccccacce atcectcacag 14340
cctetetgte tggectectg cetttgagee agcccaccac actctcattt ctcectgeccag 14400
cagaaaccaa actgtcctcect gcatttactg tctcaactgg aagagaaatg cagaatgaca 14460
aagaacttgt gaacaagggt cagctccaac agagagtgaa gccaaagggg ctgggcagaa 14520
agagagatga agacggggat ctaaggaata aggctgtacc agagtgagag tacgggggag 14580
gggttgaaca agagttcagg gaggagagaa ttcccagcgce tgagccagag actcectttac 14640
agaggcccaa ggaggcgtgg agggaggggg aaggctgcca aggctcettte tgtctecatg 14700
agtgtgtcaa gaatgcaaag cactaatgct cttcacttgg tccatcttge agggttgagt 14760
ttgcagtgag caaccttgaa ggatgagctg acatctcgct cagggccaaa taaccgactt 14820
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gcttactget tgctataaaa tggcacgtta cccaaggtca gagttccctt cctataacct 14880
cceccateccct cacacattca caggtatcta tccaagccat ggcatcactce tgtggggett 14940
gggggcaagg caactgacac tggacgctgg ttctcatget tgccaagcat gaagccctgt 15000
gctgctageca gctgtggaac atagccgtta gectttaaaag agggtaaaat cacgtcecctgg 15060
acaggacagc caggtgagtt gggaagggaa gagagcctgce cacgggcaca ggcatgttgg 15120
gggaagtgga agtggtgaga gcacagtagg aagtgagaag gggcgggccg tgcttaccag 15180
gccgtggact taaaccagga tgagagaacc cctggaggceg tttaagttgg cagacttgga 15240
tttcaggaag agctctctgg cttcectgggtg gagaatggce agtggggtaa gtggtgagag 15300
gaaagacaga gaacggagaa ggttagatgg gcttgggaaa ttatccaggc cctggatgga 15360
ggtagagatg tgtgctcatg aacacggagg ggattactga tgtggggtgg atgagactgt 15420
cgtcaagagt gtgggacagg aagagaggga gagtcttggce cagatccaag aaaggagccce 15480
tcagaagagg aggggagtca gaggcaagga aggggctgag gcagccagcc cagctgagtg 15540
gaccccagga gaggtatcaa ggggtggtgt ggggtgggga ggggccagtg tcagaaagtg 15600
gatggggagc ggcctgactce tgcttttgtce ctgtggectt ctggccaaag gcagggaaag 15660
gtggccaaac actgagacca agaacaaaga aagaaaactg ctggtggact tcttccacca 15720
tgagcaggcce accaagccceg cagcactgca ctgcagccce cagctetgte ctggggttgg 15780
gggaggtgag gaggggcaag gtggggagca cacagagcac ccgctgtect cggaacacca 15840
cagcgactag aggtaaggga gcaccggatg tggctgggat gtgggcagca aggggccaga 15900
ggggccttga aggggtcaca gaccatttaa tgaaggtgta ttgaaggcca ccatgggcca 15960
ggccctagtt agggatggat cagaattata tagcatatgc caggggtcag gcaggtaatg 16020
aagtgatcgg aaggtgatga ggcagtggca gttgagattc acgttgcagt cgccccaage 16080
tggccaggcce agggagcaga agcatggctg gatgccggag cccaccaggce tccccactge 16140
agggcaagag tggcaggggg agagactgtg aaaggagcat aggccaggtc ctgggtgaaa 16200
gctgtgtect cagecttgac tgatgggtat agggagccac taaatgcctt ggggcagaga 16260
ggtgaggaaa aaaatattta ccgagcatct acaaggtgca aggtactcac tagatgcctt 16320
cagtaccaaa gcttctcaaa cttagtatgce atatcactct tctaagaatt tcattaaaat 16380
gcagattcta attcagcaga tatagggcag ggcttgaggt gctgtcttta ataagctcecce 16440
agtgcctggg actgcacttt gaggagaaga gctgtgtgtg ccccagtgtg gtccagtgag 16500
tactctggge tccctcectegt gggcagggaa gctgagggce ccatgagctce tecccagette 16560
ctgaaggctc cccattaatg agagctgact gtgctgtget ttgctgactg cagggectge 16620
tcectgecee ccacctecag gttggggtaa gtggcaccte tcectceccteca getcegcagt 16680
cttcectgag gtttagatcect tceccaggttta taaagtcagg ccectectgtt ggcagetgge 16740
ctccaccctg gagtatctga gettgectgt ggcagcatct aaagatagtce tcccttacag 16800
gaaacaagat actattggct aactctgcaa ataaaatgct cttagaggga aggaaaggga 16860
aatactcgtce tctggtaaag tctgagcagg acagggtgge tgactggcag atccagaggt 16920
tcecttggca gtccacgeca ggtaggtgca caggactagt tgggtacctg tgggtggggt 16980
ggagcagtgg acagctaata ggttaataat gecctgtttge ttacgtgcag acaatggaaa 17040
ccattttecct ggggatgttg tagcctaaat atgtccaagg ggatggaaga gtgggaggca 17100
aggggtgatc agatcattta taatacactc aacctggtgg aatagtatta gaagcattag 17160
taattacatt ttagagacat ggagaaaagc tcatgatttt aaactaactg aaaaaagcat 17220
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gaaaaattgc atctggatgc tgttgaggaa ttattgctaa ttttttgaga tgagaaattg 17280
tattaaagtc tttttcaaaa aagagtcctt aacttttaga gatgcacaca agtgtttatg 17340
ggtgaaatta aataattcag tagagacatt aagtgggaaa tagaggaaat attgaccatg 17400
ggttgctaat agttgaagcc aggtgttggg tataaggagg ttctcgectgce ttttatttga 17460
aaagttgctt tttatttgaa aatttaataa taaagagttt ttaaatttgt atctgtattt 17520
taatataaat ataaatgcac ttaatataaa tataaaatat gtataacatt tagatagaga 17580
aaagctaaaa gattactgtg gttgattcta ggaaactgca ttgcagatag tttcatgggt 17640
ttttttttece tttttcecttec actttttgta ccatctatgg gtttttgttt gttttttgtt 17700
ttttgggttt tctttcttgt ttgtgttttg ttttttgaga cggagttttg ctcttgttge 17760
ctaagctgga gtgcaatggc acagtctcgg ctcactgcaa cctcetgecte ctgggttcaa 17820
gtgattctece tgcctcagce tcccaagtag ctgggattat aggcatgtac caccgcecccecgg 17880
ctaattttgt atttttagta gaggcggggt ttctccatta ataaattcct ggcacaaatt 17940
tagtgttcaa ttttgatata tgttgttata accattgtga ggatactcag gctcaggttt 18000
gtgtgggtgg aaaacatggt cttcagaaag aaattatgag tgcaagacag gaggaaatcc 18060
atcagaggcce ccagctgagg actgaccacg gcttgttatt tctettgect tgectetgge 18120
aatcacagcc tcacagagcc tgcaatcctt gctttgtgag tttatagctc agtccagaga 18180
atggctaaga aagtttagga ttctttcaac acccactcca caaaaaaaaa aaaaaaaaag 18240
aaaagaaaaa aaaattaatt tttgaaatac ttgaggtaga aaacttgagg cagaaaaaaa 18300
ttgagccaaa aaaaaaggaa aattgaacca cgtgaaagca ggcaagaaag cttgcattgce 18360
tcagggcatc ccaggcccag agggcgcttt ggagggagct gggtttcecctg agaggaggca 18420
gggtgggtga cggacctgtg ctggagagcc ttgaggacca ctgtgggttg ggaatggggg 18480
cagtggattg gggttcaaaa cccctgggaa tgagaaatgg gctcaggaag gctagggtgg 18540
attctttcat cttectcettt gettggettt attttcacaa aggaaggcag ggcaggaaat 18600
agtctcagcce caacttcagt gtggttcectte ttagtgctca ggcttacctg gcacttgcca 18660
cacctcetggg atgggagcac ctactatcca tcagccacgt gccagtctcecce acaaagtctg 18720
ctecctgaacce ctgctcectca getggeccca cttcacagat ggggacatag gcagettgge 18780
tttggaatga aggaatgaag tcaggaatga agtcctggct ctgcacttgg tgactgtgca 18840
ctgggcettge taagtctgtt tectgcetttt aaaatggaga ttgtccatca gectttgaag 18900
ccatgtaatg ggtatgtgtc aactttctgc aaggattaaa ggcatggtat aggaagtccc 18960
aaacacactg cctgacccat ctttgatgct caagaaacga tatatgttgt tgtcatgagg 19020
aaactgagcc tcagaaagtt tggatacctg aaaaacactg actactattg aatgaggttg 19080
tgaagaatcc agagctgtag gggcaggaaa gcaaagaacg tattagagct gacccagtca 19140
ggacgatcgt ctatccecctt cctcecacccca cecccatccca ggaggaagcece tgcccggece 19200
taggcagcta tggcacagtg gcaatgtcag gtatggttct ccctagccag agaccctage 19260
ctcaaaaaac ctccttcttg ggatccaggce atccaactge tecteccccag ccccagecte 19320
tgacccagta tcctgagtec agagacgttt ggaaccagca cctgtaatgg aggagctgaa 19380
caaggagggg aacttctgct gcectccacagce aggtcacggt cataggaggg agtggaacca 19440
gaatggcaga atccagatct tggctgectt tcccaaggac ttgttctgat tcecctagcage 19500
acagcccagg cattccgaga agttgggctce tctggcatca ctcactctge ccagaagage 19560
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caggggaaag ttggggcttc tagctgaacc ttgatcccac ctgccctcett gaggggctca 19620
gaatctgcetg gcectgcttcac aggtgggatt ctcacggcac gctggccaca gctgatgett 19680
cgacccececte atcttgtttyg gecaaagtge agectttttag cttgtgagta aggaagaaaa 19740
gctgtatcat atgtctttaa acatctteccect agaccacctt tgttttcccce ttaaagtgtg 19800
cttaaggaga aaatggaaag tctcttttca gtgtgttgta ttttgtttat tgcaaaatac 19860
aacacactga aagaacaatg tctgggttag caaagtatta gatttaattt cccacattac 19920
taccatccag gctgagaaag agaaccccag aagcctctcet catgtcecctt cctgaccaca 19980
gcctettect ctecccacaaa gaaccacaag tctgacttet atggtgatca cttecttget 20040
tttcectata gtttgactga atctaaatat catccctaaa caatataget tagctttgece 20100
tatttttgat cttcatattt ggattcatac tttttggttt ggctcaagac taaactttta 20160
aaatgcatcc acgttgtagg agatgtacat gcacaaaaat tttcacggca acattgtcca 20220
aactagcaac aaactgaaag ccacctatgt gtgcattagc agtagaaatg gcaataaatc 20280
atggactagt cacacagtgg aatcctacgc agcaaggaga attagcagtc tacagccaaa 20340
ccaacagcat gggtgagatg cttccagaaa tactgagatg aatttagaga taaaggcaca 20400
attggtccat atctacaggg cacttaatcc agtgcatctce cactagacaa aatttgtatt 20460
tccatgagca agagtcattt gcactgctat ctgctataac ctacggtgct gtaaaattag 20520
ctcaggcaat aaaaggggga ggtagcccca aagagtatgce cagaaaggac tcccagtaat 20580
cttcagtgtg tgtctatttc aaagtctttc atcattttte cttgtagtta cttagtgtgg 20640
aatttcagac ccctctctat gtccecctette tceectttteca gecttggett tetctgcate 20700
cttcececgaa gecctgcact cagcctaaac tgactttect gaacactctg ggagcatgtg 20760
ggctectecee aactccacca tcttcactge cttetgttec tatttcecte tgectggect 20820
tggccecagg aaaccttect atgctcagac cctetgtgee tttgtecttca aagcccacce 20880
actattcact gccacctcecca tettggtcaa cctggaagac tttcecccatc cttaaaacat 20940
cagctcaaac ggcagatttt tttttttttt tttgtgatat cctcecttgatc accctecccece 21000
agtttttaag gagacagata tagaggttca atccttggge ttcccatgac ttttettata 21060
ttctgttact gagcaataat aaacacttct aggaactgta tcttaaacac ttttgectet 21120
acagaatcta gcacagtgcc tagtattggt gaaatataat taacaaagtc ttctttcaac 21180
acagagattc tctccacaaa aggagtagag aaagaacagt tttattatgg aataagcagt 21240
aaaccaaaat atgcagagca ttataggcca tctactaaga ggttgcaaga acagaaagaa 21300
atctccececcect tttgtatage caagtagata caacctgtta catacatgtt atcaaggcaa 21360
acaataactg ttcctcaagt aagaggtctt gccagcaccg tttgccgtac atggttcact 21420
ctaaatttac ctggtaatta gggtaaccac ttgtgttagc taactggctc tacccagagg 21480
aaaatcaaat ttatctttaa gacaaggggt aattttgcag cactgagcaa ggctcttcag 21540
ttaggctcat accttcccac agaaactaag agatagaagc actatctccce ttaggtttgt 21600
ttacatttca aagagatgac gcccaggtcce ttgggaaaga ctagcttage tcataaaget 21660
gacaaaaagc ctatctagtt tcaaaaggat ttacacatgt tcaaagagag gagaaagtat 21720
gtaaaagttt tctaggtggg cacggtggct cacacctgta ttcccagcac tttgagagge 21780
tgaggcgggt ggatcacctg aagtcaggaa tttgagatca gcctggccaa catggtgaaa 21840
ccttgtetet actaaaaata caaaaattag ctgggcatgg tggtgggcge ctgtaatcce 21900
agctacttgg gaggctgagg caggagaatc acttgaaccce aggaggtgga ggtggcagtg 21960
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agccaagatg gcaccattgce actccagcect gggcgatgag agtgaaactc catgtcaaaa 22020
aaaaaaaaag ttttctaaag taaatgctct gagaaaaaaa cagaaggtga ggagatctct 22080
gtccttattt ttaacaagaa taattaaatg tttttatttt taatttctac ttagactaga 22140
atatggtaca gatgctcaaa aatattgact taattaataa ttaaacaatt aacaagtcta 22200
tctectttect aattattaaa aaaattatga agtatttccce ttcaaaattt cacagtttac 22260
tttgacataa ataaataaat accataaagt attttgaaga ggaaagggaa gggtggggct 22320
tcaaacacaa aataatggca ggttttgtaa aggggcaatt cactaaaccc aataggattc 22380
tcetgttget attttttttt tttttttttt tttggtggtg gttggaggga agggttgggt 22440
gtgcatttgg cctgtgtgaa aaactggtgg gtagacaatg ccatgctgtt ctagatgggce 22500
tcattgctat aggaatagat agtcactgaa tttacttgca taggggatgg ggtataaaat 22560
gtttccttat agctcecttaa catggaattc agcaccccte tceccccatcag ccttagetet 22620
ctctgaatcce caagggatat gtgttataaa aatagctgcce atcataaatg agaaaaccat 22680
caggacctgg taaaacttgg cttcccaaac agtcaggggt ctgggcatgg cagccgactg 22740
agaacctttc tatctagtac aaggtaaaca agatttgcca agacttgatc aactgatcca 22800
gctecectate tccaaacaga acctcatctg aatgctcaca ggctgtgccce cagaagtgta 22860
gaagtgtcat gttccctggg caggctgctg ggcagcectcet ctgttgacaa tagaccacac 22920
ttttgctgac ctaggactca tgttgctctt taagactgct tecttggcca ggcatgatgg 22980
ctcacacctg taatcctgge actttgagag gcccaggcag gaggatctcect tgaggccaga 23040
tgttcaagac cagcctggtc aacatagtaa gaccccatat ctaccaaaaa tagctgggca 23100
tggtggtgca cacctatact cccagctact taggagactg aggtgggagg attgctacat 23160
cccaggagtt caaggctgta gtgagctatg atcatgccac tgcactccag cctgggcaac 23220
agagcgagat cctgtctcaa acaaacagtt tccttctgtt tgattcttge tgaaaaattg 23280
agcatgccag agctagcaag gctcttagag gtggtctggt ccaatgettt aatttcatac 23340
atcaagaaac tgaagcagag cagagtgacc tgcccagggt ctctcagcca ttcatgctca 23400
gaaatgtatg ggctcctgtg aaacatgtgg ctcttaaaag cactatcata tatttgaagg 23460
cagaaaatag gctaaacctt cagccttcag acttttecte tccagagaaa atgaccccag 23520
tttcctecact atggttgctyg ggagctagat tcctggggat ctggcagtgt ggaccaccta 23580
gtggtggcta gaggagcaaa taatatcccg cattccattt tccactcacc aatccctgag 23640
gggcagccetyg ctgggttatg agcccacagg gggagaaccc caacgaattc agagatgcat 23700
catggaccag tttctcttaa ggggcectggg tctactattt tcagttctac ttcgagagaa 23760
gtggcctgca atatcctgca gatttccecct ccagggagaa aagcattgtg cggtgcaagg 23820
agcacaggct ttgtggaaag aggcatctgg ggttgagatc ctggctcttt tgcttecttg 23880
aacaagttaa ccaaatctct gggcctcectge tggttaattt ataccatggg gatcatcatt 23940
tcteccagtgg ggttgtgaag agaatgtggt gggatcttgt gtgtggagca tgacacttag 24000
caggcatccg ggaatggcag cctcectecect ttctaaactg gggcetttcetg agggtgactt 24060
cagattccac aatgtcaaca gcacaatggc atcctcataa ggaaagtttg ggttgggget 24120
cctcaagcaa ttctctacte tcatttggta caaagaaaaa aattaagcct cacaatttte 24180
ttggcaccag actgaacctc aaacccagtc ttcactttta ctaaaaagcc ataaacagag 24240
accaggaggg taaaaactac cagaagatac actggattta gaaaacagta agctggatgt 24300
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gaagccaaaa gagagggaga aagcaacata aaagaatgtc agattgaaga agaaatggat 24360
tctggecace taaagaagaa gggaagtata gaaaagggaa gctgattgga aacaatgggt 24420
aatgatgagt gtccctccec taaaaagtta aaaaataaat gagcaggcat gagaaaagga 24480
agtaggccag aggaagtaga ccaggatcag ccacggatgt gagtggggaa ttttacaaat 24540
ttctacttgg gtgtgaaaca tgtgtacact caaagctctg tctaggttca ccgaaactct 24600
cccagctcaa ggccatttag taaaaccttg gcttaactga atagtgggta aggaggcctyg 24660
aggatggccce agagaaggtt taaattctta ctggctgctg cactaagttg taaagtgcag 24720
ccttagttga tgatgccttt attagtgcaa catcccagaa tgcatgcecgtce ttacaaccct 24780
tgtggatatg aaacccagct gggtagacac tgcaaagtct tctcatttga ttctteccact 24840
tggtttctag tgtccctcag ggacaaagga aagccatggt ccagtctaag atgaaaacca 24900
attagacctc tggcaggcct ttgaccaccce tgagggccac ccccaaggca cggccacact 24960
cgcatctget geccaggaggce cctatcttag gctcagetcece caaaccttga acatcttgga 25020
ggatccacaa ataggaggta cactcagctc aggctcagtce tteccttaaaa agcecgecttge 25080
taaagctatc aagttcactg gaatacttct gcgaaggaca cagcttcagce gatgtcagat 25140
tttttatgta aatggtgcct tcacatgctc tggggcattt ggctaccaag ggcggtttga 25200
actagctcca gcacacagaa tacaagtctc ttcagaacca ggcaaaaccce tatgttgcce 25260
aatgactcct getgtttett gagatttgca cagaagacag agctgcaatt acccacgctg 25320
atatctattt catgaccaca tatgttcaaa agccacatgt gagaggtatg gttgaaatga 25380
gaggttgtgt ttgccaagtt gtcttctgac tgtggagagce tggtgagecct cttcetcatct 25440
cctggggcete catattatag agctgacgaa tctecttttet tgcteccttga agtctttcat 25500
tcacttattt attaattcat ttaacacatc aggcacctac taacttctca gagttcaagg 25560
cttcctagece tatgatcaga aaggacacct gtgtgctcat gagcacccct gggatcaggg 25620
tgactgatag ggtgctgtca tcactactag atgaaactct ttggaacaaa ggtctaggat 25680
ataatattta tccttctgca aatattcata tggcattcge tgtgtaccag gecttetgtt 25740
gaacattggc ctgcagagct gaagaggacg tgggtcttcet cttaggaact cctagtcttg 25800
ggaaaaagga atggggaagg gctgtaatgt gaagttaaaa aaaagtgctg aggccgaaca 25860
catctgggcece ctcactgcag ccctattgca cacacactge atcacctcga acaagttatt 25920
caccctetet gaattcatcect atttgcccat aaaaatagag atgatccttt tatatgttgg 25980
ctaccactta ttatgtgcag catgcttgtt attgtactaa gttactcatt ttttagtttt 26040
tcatataact catatttttg ttgattttta ttttaaaatt ccaaacgaat taattaaact 26100
attttccaaa atacgtagta tgtgtacatg gtaaaaaaca tttccaaaag tttaccataa 26160
aaactgtctc ctttcccata tectcaatce ttcagaatce ctcteccaggg ataattacca 26220
ccaccagtgt attccttaag agatatttaa actttataca aaatacgcac acatcattct 26280
tttccacaaa tgacagcata ctatgtacat ggtacctcac ctagcttttt tcacttacca 26340
gtatatctta gagattgttg catgacagaa tatacagatc tgcctgtttt tgttgttttt 26400
cccaagtttc caagagctag aaactgtttg gtttttaage agctgecttgg tattccatta 26460
attggactta tcgtgctttg atctgtccct agtgatggac attggggttg tttcecttca 26520
tttatatttg aagcttgttg cagtgacagt gtacacactt gcttgagcat gtgtgtgtct 26580
acgataaatc ccaataagca atttaaagta atttaattct tatgctctca acaaacctaa 26640
gaggttattt ttttagagga ggaagctaag gctgttgttt tgatgccttt ttaccactgg 26700
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acttgggact caactgtttg atagtcatcg agtccttgac tcttectceccece tgccaggatt 26760
tggccectaa geccagggcece cgagtcetect ccatcttcaa gggagagtgg gaacagcaca 26820
ggcecttggee tcagtcecctge tceecccctget tectagetgtg ggatgggcca ggtgcttcac 26880
ccagctgtgce ctcectgtgag gcacagtgtg tgcaaaatgg aaatgtgaac atgaagatca 26940
aaaatgtccce tcaatgacca gtgctgttcece tcagagtcac gtgggaactc atagaaagcg 27000
atattggtac tgctctttecc tetgtagcat ggtccagatg gctcatagca gggaccatga 27060
tatgctgggt gagcacccac tgcatgcacc cactgtgcca gcactgagag actcctgtgg 27120
gagccacagce aattctaggg tcttcactgg ggactctgag acagcaggga gctaggatga 27180
gggctgcaga gtgttecgtct gcectcactg agcagaccece ctggatggca gggagcagte 27240
ccaagccaga tggatgccca taaccagcca tttggctcecte aatacataat atcaccacgt 27300
atcaggcaaa accatcctgce ccagagcatt atctgaattt gcatcccatc tgcagaagat 27360
acattcaccc acttcttecca ttcectgtectta atcaaagtct ttatgtgaat tttccccatt 27420
gagaagacaa gccccttcect ggcettagact gtacctgact gatcttttca tgagctccett 27480
gccaagccag accacccecca gcttatatgg agacttggtg caaattagag atgcccctgt 27540
gcacgtggca gccctgagcee caagcaccca gtaaggcaaa gggcectgatt tgggacccect 27600
ctgccactcce accaggcaat cagttgctta tttctaactt tcccttectt ctccacattt 27660
gtceccattee ttectectcat catgaatatc cccagaggca ttcagcagtg cagtgaatta 27720
aatatagaac tttttttttt cagaattgca gaacggatta gatcaatatt aatccaaaca 27780
gagcaatgag cctgacagtt tagtaaaagc tcaataaagg gtggcttacc tcccccaaaa 27840
taatctgaaa agaaagcatg tcttatttca gggggaaaaa aaaataaagt gacctttaaa 27900
gaccaaattc ccaggatacc cagggtggag gtggaacatg ggagtccaca ggcagcctgg 27960
atgtttccaa agatccaaag ggcttttgct tcctcacata atgcaggaaa caaattgaac 28020
atgtattaag tgcttgctgt atgtgacaca ctgtgccagg tgctcccctt aaaacagttce 28080
tgtgggcagg catgagaatg aatcccgatc ttacagacaa ggaatgttag gctcagaggt 28140
ttcaagctca cccatcactc agccagagag gacagatgca ggattcaatc tcgggagtge 28200
ccgagtcecac agaagttcecct gtgctgaagg accgaccaca ggcacataaa gagatgcgag 28260
acaattttta ctggatttgg ccacctctceg aggtcggcett tgccagcetcect tectcactggg 28320
ggaaggggag ggagaaagta gctagctcca gggtccctaa catagaacca ccaaggactt 28380
gactattttt actcatacag cagcttgtct gggaagatca tgctctgtga caagctgcag 28440
gcactaagta gcaatttctg tttcccacat attagcttga gtcatataaa actgacatgg 28500
atgtggctca aaaatagctg tatgtcagcc attttatacc atttgactta aatgttatta 28560
attaacgtca cagccagaga ttattctctg agaaaagggc attgtagcct gaagcagaga 28620
aagcatacac gttccctggg gttgagaact catcacagcce tgagacagct taggttgtaa 28680
agccceeggece cacttatcece aggagagtct gggtgagatg caggccccaa agcagaggcet 28740
gggaagcgag aagtgacaca ccctggetgg gtgggcccte atcttggtga gacaccacct 28800
gggtaaaacc atcatggaaa gggtgtagtg gggcgtggaa actccctcgg ttaaagegtg 28860
agctttgetg taagttgtgg taaggaggga ggcagtgaca accaggaggc ctgttttgag 28920
ggtttctgag ggacccatct gtggtatcac gaggagacgc ccagaggagc cgtgtgaaag 28980
ggctgcectec cageccggcte tggagtgaat gagcagcaag tcctggctgce gaaaagaagg 29040
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ggagtgcagc ctgcagaagt gtcttctttt ttcaattcct gctcagaagg aaacaggaga 29100
taagaatagt ggggaagtcc aaaccaaagt gaactatagg gctggtaatc gtagggggaa 29160
ttagtcaccce ggagactagc ccagcagact aacggagccce catcctccat cttgaatcag 29220
tcagccecte tatgactgca gagtcectgaa tgatggcaac accttcectcett cacttagegt 29280
tgtaggatga ccaacagtcc tgatttgcct gggactgagg ggttcccaat agatgggact 29340
ttcagggcta aaaccaggaa agtcctgggce agcccaaaac aaggtagtca ctctagagtg 29400
tatgactctg tctgatacct gctaagaaag agaaggactt gttgattata aggagaagag 29460
gaggtgaaat ggttctcaaa aaacaaagat gagggcttcc gggtgctgtt ctgcccaagg 29520
ctectgggtcet gaggcttecte tetccaggece tagecttcatg gaaaagtaag gggccagagg 29580
gtggaaaagg tggaaacaaa ggaagaggat ggagaattgc tttggggaag tttggactgg 29640
aagtgtgaat tacagctgca cccccaattc accccatcte accccectece cectectget 29700
catggttctce cctttctcat ccacacattg gtcaaactag ctagecttttg gagagatttt 29760
gggcagtaaa agtaaaacag atctgtctca agcttcaaaa agcctagagc tggcetgggcg 29820
ctgtggctca cgcctgtaat cctagcattt tgggaggctg aggcggaagg ataatctgag 29880
gtcaggagtt tgagaccagc ctggctaaca tgatgaaacc ccatctctac taaaaataca 29940
aaaattagcc aggcgtggta gtgcacgcect ataatcccag ctatttggga ggctgaggca 30000
ggagaatcgce ttgaacccca ggggacagag gttgcagtga gctgagatcg caccactgca 30060
ctccagectyg ggtgacacag cgagactcca tttaaaaaaa aaaaaatgcc tagagccaaa 30120
tgctcacaga gccatttact gcatggcttt gggcaagtca aaggagtccg cctctectgt 30180
cagaagagtc tgttgcagtc ttcatcacaa gactgttgtg gggattaaac aagatggcaa 30240
gtgggaagtt gggaaatgta gtgtgcaccc aaccaatatt tgtttcttcc tgcectgecta 30300
catatgaggc cacacagaat tccaactttg tttctctgat aactaacaca gttacttgtt 30360
tttctttetg atccaggect tcaccatgga tcagttcect gaatcagtga cagaaaactt 30420
tgagtacgat gatttggctg aggcctgtta tattggggac atcgtggtct ttgggactgt 30480
gttcectgtee atattctact ccgtcatctt tgccattgge ctggtgggaa atttgttggt 30540
agtgtttgcce ctcaccaaca gcaagaagcc caagagtgtce accgacattt acctectgaa 30600
cctggecttg tectgatctge tgtttgtage cactttgece ttcectggactce actatttgat 30660
aaatgaaaag ggcctccaca atgccatgtg caaattcact accgeccttet tettcatcgg 30720
cttttttgga agcatattct tcatcaccgt catcagcatt gataggtacc tggccatcgt 30780
cctggecgece aactccatga acaaccggac cgtgcagcat ggcgtcacca tcagectagg 30840
cgtctgggca gcagccattt tggtggcagce accccagtte atgttcacaa agcagaaaga 30900
aaatgaatgc cttggtgact accccgaggt cctceccaggaa atctggcccg tgctceccgcaa 30960
tgtggaaaca aattttcttg gecttectact cccectgete attatgagtt attgectactt 31020
cagaatcatc cagacgctgt tttcctgcaa gaaccacaag aaagccaaag ccattaaact 31080
gatccttetyg gtggtcatcg tgtttttect cttcectggaca ccectacaacg ttatgatttt 31140
cctggagacg cttaagctcect atgacttctt tcccagttgt gacatgagga aggatctgag 31200
gctggccecte agtgtgactg agacggttge atttagccat tgttgcctga atcctctcat 31260
ctatgcattt gctggggaga agttcagaag atacctttac cacctgtatg ggaaatgcct 31320
ggctgtcetyg tgtgggcgct cagtccacgt tgatttctec tcatctgaat cacaaaggag 31380
caggcatgga agtgttctga gcagcaattt tacttaccac acgagtgatg gagatgcatt 31440
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gctecttete tgaagggaat cccaaagcct tgtgtctaca gagaacctgg agttcctgaa 31500
cctgatgetg actagtgagg aaagattttt gttgttattt cttacaggca caaaatgatg 31560
gacccaatgc acacaaaaca accctagagt gttgttgaga attgtgctca aaatttgaag 31620
aatgaacaaa ttgaactctt tgaatgacaa agagtagaca tttctcttac tgcaaatgtc 31680
atcagaactt tttggtttgc agatgacaaa aattcaactc agactagttt agttaaatga 31740
gggtggtgaa tattgttcat attgtggcac aagcaaaagg gtgtctgagc cctcaaagtg 31800
aggggaaacc agggcctgag ccaagctaga attccctcecte tctgactctce aaatctttta 31860
gtcattatag atcccccaga ctttacatga cacagcttta tcaccagaga gggactgaca 31920
ccecatgttte tectggcccca agggcaaaat tcccagggaa gtgctctgat aggccaagtt 31980
tgtatcaggt gcccatcecct ggaaggtgct gttatccatg gggaagggat atataagatg 32040
gaagcttcecca gtccaatcte atggagaagc agaaatacat atttccaaga agttggatgg 32100
gtgggtacta ttctgattac acaaaacaaa tgccacacat cacccttacc atgtgcctga 32160
tccagectet ceccctgatta caccagecte gtcttcatta agecctette catcatgtcece 32220
ccaaacctgce aagggctccecc cactgcectac tgcatcgagt caaaactcaa atgcttgget 32280
tctcatacgt ccaccatggg gtcctaccaa tagattccce attgecctcect cctteccaaa 32340
ggactccacc catcctatca gcctgtcectet tceccatatgac ctcatgcatc tccacctget 32400
cccaggcecag taagggaaat agaaaaaccce tgcccccaaa taagaaggga tggattccaa 32460
cceccaactcece agtagettgg gacaaatcaa gcttcagttt cctggtcectgt agaagaggga 32520
taaggtacct ttcacataga gatcatcctt tccagcatga ggaactagcc accaactctt 32580
gcaggtctca acccttttgt ctgcctctta gacttectget ttceccacacct ggcactgcectg 32640
tgctgtgcce aagttgtggt gctgacaaag cttggaagag cctgcaggtg ctgctgegtg 32700
gcatagccca gacacagaag aggctggttce ttacgatggce acccagtgag cactcccaag 32760
tctacagagt gatagccttce cgtaacccaa ctctcecctgga ctgcecttgaa tatccectcece 32820
cagtcacctt gtggcaagcc cctgcccatce tgggaaaata ccccatcatt catgctactg 32880
ccaacctggg gagccagggce tatgggagca gctttttttt ccccecctaga aacgtttgga 32940
acaatctaaa agtttaaagc tcgaaaacaa ttgtaataat gctaaagaaa aagtcatcca 33000
atctaaccac atcaatattg tcattcctgt attcaccegt ccagaccttg ttcacactct 33060
cacatgttta gagttgcaat cgtaatgtac agatggtttt ataatctgat ttgttttcct 33120
cttaacgtta gaccacaaat agtgctcgct ttctatgtag tttggtaatt atcattttag 33180
aagactctac cagactgtgt attcattgaa gtcagatgtg gtaactgtta aattgctgtg 33240
tatctgatag ctctttggca gtctatatgt ttgtataatg aatgagagaa taagtcatgt 33300
tcettcaaga tcatgtacce caatttactt gccattactce aattgataaa catttaactt 33360
gtttccaatyg tttagcaaat acatatttta tagaacttcc atctgtgtaa tcttetttet 33420
cctattcaat tatttcctgt ggttaaattc attgccatgg ggaaaactga gtcaaagggce 33480
atgggaacac attatctttg catacacaca tatgaaagtc atatattaca caacctttac 33540
tgagtcgtat tatatacaaa acatgaacgc agatccagag ctattccaaa ggcaatgaga 33600
ccaagcctct tccctcaata atttaaatgce agaagagaag tgaaggaata atcacgcttt 33660
gcattaggtyg gtagcagagg agtactacgt gacttctgac ctgcgtcttt aagggacagg 33720
ggttctccag gtaaagaaag aggtggcatt ccaggctgag gaaacagcat gtataaagga 33780
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agtgtgtgag agccacaatg tgagaaaact ctgtgcgaat attaaaaggc gttagaagcg 33840
gagtgggtgg taggaacttt ctgagctgag ctgttagctg tgggctgagc taaaacaacc 33900
aatggagggg gtgctggttc tecctcagggt gtttacgggg tttcettegtt attacctgat 33960
cctcattcca actgttgaac cataagactt ttaattaaag tttaacctat tcctggactt 34020
ctaagaagga ggaaataatt attttggctt gagaaataaa agaagagaaa taaacacttt 34080
catttctaga agaaaattaa atttgtaaca ttaggaacct atatttattc attcattttg 34140
ctgaatagga cagaataggg agaaaataag gaagctcatt gaaaaatcca aaatagcaag 34200
gatgttggtyg tctaaataaa ggaaggcatt tttggaaagg acagctggcc ctcagagcac 34260
acctgaatca gacccactcce tgcttcetgag gtctgggcett cccaagagca gagggatctg 34320
cctgtgatga atcccgacat attaactcte tgcttcggca ggttgcttaa catctetgag 34380
gctcaatcte ctcatcagaa aaataaagat aaaagtagtt cccacctggt agggttggag 34440
cagaggattc agtaagatta cccctgcaaa gatcacacag aggattcagt aagattaccc 34500
ctgcaaagat caca 34514
<210> SEQ ID NO 2
<211> LENGTH: 30001
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2
tcaagtgatt ctcctacctce agcctectga gtagetggga ttatgggege ccaccaccac 60
acctggctaa tttttgtact tttagtagag acgtggttte gecatgttgg ccaggetggt 120
ctcgaactee tgacttetgg ttgatctgee caccgcaacce tceccaaagtyg cagggattac 180
aggcataaac caccacgccc ggtttttttt tttttttttt gagatggagt tttgctecttg 240
ttgcccagac tggagtgcag ttcctcaatce teggetcact gcaacctetyg ccteccagat 300
tcaagcaatt cttctgectce agectctgga gtagetggga ttacaggcac ctgccaccat 360
tceccggetaa ttttttgtat ttttagtaga gacagggttt caccatgttyg gccaggctga 420
tcttgaacte ctgacttcag gtgatccacce cgectcagece tceccagagtyg ctgggattac 480
aggcatgagc caccacaccc agctttaget ggeattttte tacaaagagg atcttcaact 540
agaaatgaac cacagtttct ccttaaaaag gcaggataaa tgcttaattc tctaaggaaa 600
gggttttgtt ttttcttttt aaacaagaga ttctagaatg tgtttgtatg ctaagaggat 660
aactctgtgg aaggaaaagc tggatggtac gagagatgga gttacagagyg tgtaacatce 720
ccagaaggtyg agaggattta gaattcaggt ggggaaggag gagaaggggt aggatgttgg 780
aagacaaaag aaaaagtgtg agctgctcat ctgggcagag tgatagggece tgcttagtga 840
gaaatgcacc agaggattgce tgggectggt tagtgtecta ttgaggetgg gagttgcgac 900
cctgtetgea tagcaagcag ttttctecte cacatttaga aggtaaggga ggtcgggege 960
agtggctcac gecctataatc ccaacacttt gggaggccga ggcaggtgga tcacctaagg 1020
ttgggacttc gagaccagcc tgaccaacat ggagaaaccc tgtctctact aaaaatacaa 1080
aattactgca ctccagcctg ggcgacagag tgagactcca tctcaaaaaa aaaaaaaata 1140
caaaattagg caggcgtggt ggcgcatgcce tgtaatccca gectactcggg aggctgaggce 1200
aggagaatcg cttgaatctg ggaggaggag attgcggtga gctgagatcg tgccattgca 1260
ctccagecta ggcaacaaga gcgaaactct gtctcaaaaa aaaaaaaaaa aaaaaaagaa 1320
ggtaatggtt agattcctgce aggcctgggt tttccaggca ggtacactgg agggagaggy 1380
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agggagaggg aggccggaca gtgccaggte tttgcaacga atgaccataa ggactgacag 1440
cagaatctag gctggttgaa agcaggagtg agaagaggag gagagtgatg gctagctggg 1500
aaatggatga gagaggtctc attgggcttg ctgggctttg atttttgatt ttggtatcag 1560
tttttagaat tgttttattt atttatttag agacagggtc ttgctctgtc acccagccta 1620
gagtgcagtyg gtacaaccat ggctcactgc agcctcgaac tectgggetg cccaggetgg 1680
tctcgaacte ctggcttcaa gtgatcctcee tgtcectcagece tcccaaagtt ctgggattac 1740
aggtgtgagc caccatacct gacttagaat tgttttcaag gagcttgtga atacatgggc 1800
tgaaaggata ggaaactgtg gtcagagagt tgaggtttaa ttgaatgaat gaatgaatga 1860
atgaatgata gtgaacactt atgtggtatt tactatgtgc caaacactcc tctaacagct 1920
cactgatttc tctcaagact tcectgtgaggt gaggtctact aaatttccat tttacatatg 1980
aggaaactga ggtacagaaa ggtgaaataa cttgggcagg gcgeggtgge ccacacctat 2040
aatcccagca ctttgggagg ccaaggcagg tggatcagtt gaggtcagga gtttgagacc 2100
agcctggcca acagagcgaa accctgtcte tactaaaaat acaaaaatta getgggtgtg 2160
gtggctcacg cctgtaatce cagacactca agaggctgag gcaggagaat cgcttgaacc 2220
tgggagttac agtgagccaa gatcacatca ctgcactcca gectgggaga cagagcaaga 2280
ctctgtctaa aaaaaaaaaa aaaaaaaaaa ggtgaaataa cttgtccaag gtcagagttg 2340
gtctgcaaac caggcagcct gggcccagag tcectgtgttec taatcaaggt tattctgaaa 2400
ggatgaatga gggcatagaa tccactttgc tcgtcctaag aagtgccagce tgtctcectga 2460
cctcagattg ggtcagagcc ctaatctggt ttagagaggt ccagagacaa aaaacaatga 2520
acacagaaat atataattcc agattgtgat agccatagag gagacaaact ggatgctgag 2580
accgagaata aggagacctt cttagatgtg gcagtcaggg gaggcttcce tgaggagacg 2640
gcacttcaat tgaagaataa aaaggaagca gtactgtgaa gagcaagaag aagagcatcc 2700
taggaagagg gaacaccatg taaaaagact gtgagacaaa aattcagtgt attctaggaa 2760
ctgaaaaaga tccaaatgtg ggtaaaggga aagatggcta aagctgggac tggagaggag 2820
gcaggggcca agcacacagg gcctcagagg acaagacaaa gctgctggat tttattatte 2880
tttattatta tggtatcgta tgtattgtat ttttattttt ccaagcaaaa tgaaaggtaa 2940
ggcactggga gattttaagc aagggactaa tgtggcccaa cacatatttt aaaaagtaga 3000
agcaattttt ttttttgaga cggagtcttg ctttgtcecgecce caggctgaag tccagtgecg 3060
tgatctceccge tcactgcaac cteccgectcee tgggttcaaa cgattctect gectcagect 3120
cctgagtage tgggattaca ggcaccggca ccacacccag ctaattttgg tatttttagt 3180
agaggcgggg cttcaccaaa ttggccaggce tggtctcgat ctcecctgacct caagtgattce 3240
geeegectea gecteccaaa acaatgggat tacaggegte agecaccgag cecggectga 3300
gaagcaatgt tgtcattttg ttcttccatt catttgctta ttcagtcatc aattcttgaa 3360
tttcttecatt cattctttet tacctteccat tatttagttt ttcactggge tttectttgt 3420
tcatctgtta attcctttgt cectttggttg attcacgtgt tecctatacac agaaagcctg 3480
ctactgtgtg ctgggccttg tgtgggtact ggaggcatct acaagagcca gacccctgcece 3540
cttgaggaaa acatatccca cacacccatce cecccaggaac cagtggtgece ccaggcagaa 3600
gatgctgagg ttectgctggg ggtgtggagt gggtagaggc agcaatcagg gaaggcctcet 3660
agagcagatg cttgtgagtc agaccttgaa ggatgacaga gcgagcatga tagattgggg 3720
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ggatccceca agagcaggga ccagtctcectce atctectgtgt tecctaaggce tggcacctaa 3780
gacacaatta taaacgtttg cttgtttgct aattgaacat gtgggccgat ggccaggcag 3840
ggagcatttg atggcggagg tgatgctgecc cggctagggt gaagccactc ttccagagac 3900
cctgcactge cactggctece tetgtcettee tectcatcece tectecccatt tectaagaga 3960
aaagcattct tatctccatc ccaccactct gttaccccag gcacattggg ccacacttga 4020
gcatgtgtac gcatgcacac acacatcccce acatgcccct geccatacaa agaaacacac 4080
ttgcctgcac accatggect agttgttgat tccaaaagca aagtcatcat gtcattgett 4140
tctetetete tetcetcectete acacacacac acacacacac acacttctgt gtttacgcac 4200
actctcectg cectcectcacca catcccaaca gacacatcect tctccaccaa acagccctcece 4260
ccaccacacc tcttectete ctggacagga gggatattcce gggttcecttge tttaaggetg 4320
aagtaacagt ggtgggagtg gggactgaac cccagattga ggaggggtca gggatcccta 4380
tcagacagag agactggaac tgatagagga tgctaccgtt tctctttttg tttttaaaaa 4440
tcttttteca catgttctaa gatactcagt ttttcecttect tttttttttt tttttttttt 4500
ttecttgagac ggagtctege tetgtcegcecce aggctggagt gcagtggcge catctcegget 4560
cactgcaagc tccgecteece gggttcacac cattctectg cctcagecte ctgagtaget 4620
gagactacag gcgcccgceca ccacgccecgg ctaatttttt gatttttagt agagatgggce 4680
tttcactgtg ttagccagga cggtcttgat ctectaacat cgtgatccac ccgecteggce 4740
ctcccaaagt gectgggatta caggcgtgag ccgctgcacce cggcectttte tttetttttt 4800
ttaaaaaaag tcattttctg caacaaaacc cacattcttt ttttgtgttt ttttttttta 4860
aggcagggtc ttgctctgtc acccaaggta gagtgcagta gctcaatcac agctcactgce 4920
agcctcgace tgcctgacte gagggatcct tccacctetg cctcectgcagt agectgggacce 4980
acaggtgcac accaccacac cgagctaact taagaaaaat tttttttggt agagatggtg 5040
tctecectatg ctgcectagge tggtcectggaa ttectgggcet caagcaatcce teccacccaa 5100
cctcceccaaag tgctgggatt acaggctgag ccactgcccce cagccagtta ctcagttttt 5160
ctaaaacttg ggtgcctggg ggaggctgac acccttcecca ctcectcectgaa aggcagttte 5220
ctaagggaag ggtcttctge tgctcaccac ccttaacage cctgtgtcece cagtgctcag 5280
ccectgagga agggaaggceg tgctgacagg gtccatgtga tceccatgtcca gtggetetgg 5340
tgacagcagt ctgaagtcaa ctggctgtga gaactcgagt aaggccagtce ccgatctggt 5400
cctcagtgat ggagaaaagc ccctcttaac ctceccaattca atgatcctaa aagagcaggt 5460
gctteggggyg tgctgaaact gcecgettttgg agggggcttt tgggaaggcece gggctgggga 5520
ctcaggtetyg gagggtgaca gagccgacct ceegtaaacce agggaggagyg aaggtggggg 5580
cgggtgggcece taggatctgg gggcgcectcee tcegetgeggg gagctggcett ggggctaggg 5640
cgtgactgtce tccctgccac catcaccgce cgecggecegt gactgcaata agagaagtcce 5700
gaggcggett cctectecct geccagcagg ggcggeggte agaggegggce agcaccccag 5760
ttecteccege acgecggcac tecgeggetge tggagceceeg getggcetcac ccecggggecyg 5820
ggcagaattyg ggctccaggt aagcgacagce gtcegggtggg gactgggcag gtcaagcagt 5880
geecteccee tegaggctcet ggagagagga ctgggggtac acgggaagag aagcectgaac 5940
ctgggggteyg ggggacacat gagcaaggtg acagccaaag ggaccccagce ccgaaaaggce 6000
ctaaggagga aaacgggcga cctgaaaagce aaggctgata aacctggagyg agagggcgga 6060
ggggagcacyg ggggaagccg accaaaggga cccccaaaaa ggtctagtgg gtaaaatgga 6120
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ggggactgat aagagtttag gaagggggct gaggtggggg agaaggatta aggggaatcce 6180
ccaggacggt ctgggggaga aactgaaggg atcgtgagag tgggactttyg gggagaagece 6240
gacgggtcetyg atgggtccag gagaggggaa atgggtgggg gtgctggagyg gaacaggaga 6300
gggagcetgge gggaaggggyg ttgaggagaa cgacttetgg aggacggaga acctggggtyg 6360
caattgcggg tccaggaagt tcecccctette cgagecggcece gaagtcegggg tgaagcccac 6420
agcccgcagg gtaacgttag cggecgegac cgeggecceg cgacccetete ggeccegecct 6480
tgcggtaggt tccgggctge aggggactce tgccgggcege gcgaggcgtg ggtccccget 6540
tcctggggaa gtoccegecoe teggcaggga caggectcete cgggegecce ctecgegecce 6600
geggeggtet cggeccgege tecccegetgyg atccgggaat tgetgecgeco ccgacggaaa 6660
tcctgecttt gaccgegagt geccgeaggg getgectceca aggcaacgag agggegggec 6720
gcgetgggee gecgegggge tceegggtggg cgcageccece tttgcetectece gecttegece 6780
ccttttggaa teccteggtet ggtgggtggg gggtgggcett cccgaccgag gtaggaggcyg 6840
atgccgetgt gttcagggat cctggggtgg aggatctget gtttgagaga cctgggttcet 6900
tagcaagact gggcccttaa ttgctgtgtg actgtgggca agttacaggg cttcectcetggg 6960
cctcacttte ctcatctgaa ctatggtgag aaatgatcct tgtgtccact ctteccccac 7020
gagaatcagg tgcagaaagc agtttttgct gagtgtcctg aagggttaag ggctatccect 7080
gactcagcga gcectccectt caccttctca aaaacatgca gaggaggceca gectgggeag 7140
cacagggaga ccccecgtect gtcectctacaa aaaaatatag ttagccagaa ggctggaagt 7200
ggtggcacct gctgtagtce cagctactcce agaggctgag gcecggaggat cgctggagec 7260
cacgagttca aggctgcagt gagagctcct ggatgagaga gtgagatttt gtctgtaaac 7320
aacaacaaca acaaaaagca tggaggggga ccagactgec cggetctcac tgacagggec 7380
tccagggace agcacacagt tggcgtctaa atagtttatg gectctgatga gagcccatac 7440
tggggaggtc agcagagtta aaatctgtct cacaccctct ctggtgctge atccagttgg 7500
ccgccecteg ggtgtgtact ctcaggggcce ctgatgtect tggcatcctt ccgactgtgg 7560
tgatgatggg agagcaggac cctgttccca cttcacagat gggaagatgg aggtttggga 7620
gttggcaacc tgcagggcca acagtaggga ccagaattcc aggacatctc gtctctgatg 7680
tagcctgage tgaggcctga atccttacct catccctacce aagtttcatg tacccteegg 7740
ggaggagggt gtggggttta ggggcttcat gactacttecc tgttccagtg agtaggtget 7800
ctcacaccct cctcecagtga gggtgtgagt gtttgtatgt tttgggctct gagtgaatga 7860
gcatgaaccce ttgagcatat gagtggatgt ttgggtgatc tcectgcagecca cctggggcetyg 7920
atgtggcaaa ggaagtggcce agacctcagg aggctgggta gggaaccceca gagetgggga 7980
agtaggggcce agggctcette ccacgcagag cagactggge tgacctaagg tgggaaaagg 8040
caggatgtcc ccctcaccge cccacteccce tgagggacca gggagggggce ttectgtcetg 8100
gccacactgt gaaatctaga ctcecccatccce ttggctgcec ctggacccecce gcececccegec 8160
gccatggett ccatctecctg aaaatcctga gtcccaggec agatggcatc taaagagcetg 8220
tgttttagag gctggtgggt ggttttcage aacaggtgga aaaccacttt tacccacaag 8280
aagtggaaaa aactgctaat ggccteggga ccacatggag ggtaaaggece acccccgatce 8340
ctgcacacac ctggcctcac cacggtggtg gtggagtcag acagggttgg gtgggtatgt 8400
cttcttecagg aggcagtttc gaggcctcaa gaaaggatgg tgtgagatga aagggggtta 8460
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atgaaggcag ggcacggtgg ctcacgecctg taatcccage actttaggag gecgaggtgg 8520
gtggatcacc tgaggtcaga agttcaagaa cagcctggcec aacatgacta aaccccatct 8580
ctactaaaaa tacaaaaatt tagctgggca tggtggcaga cgcctgtaat cccagctact 8640
caggaggctyg aggcaggaga attgcttgaa ccecgggagge agaggttgca gtgagecgag 8700
atcgaaccat cgcattccag ccttggcgac agaatgagac actgtttcaa aaaaaaaaaa 8760
aagaagaaga agaagaagaa gaacaaagaa agaaagaaag ggagttaatyg agcagtgggg 8820
gcctcagcaa aggcactgge attcagcecag gtggagggtce tceggtgagag gactgagggt 8880
gagggatgga agcccgcecceg gtctgaggga tagggectag tgagagatgce ggcacagtgg 8940
gatgggagtc acctgcagac ctcagccttg ctccectgace cteccagececct ggectgeccce 9000
cggccagcecce agagcectgga ggagaagccg gaactcttge aggatggtgg tttectgecce 9060
ctgcccaaag tcccggttece cttttgatga aatccccecag geggectggge cagctcagcece 9120
ctctcaccte accctgggaa cttcetettte ttetcagece tgcccagtte tgtaccctet 9180
ggtecccacac cgtcactgece acggaggacce ttcctcaagg gaaaggaggg aagtgaaagt 9240
tcactgggca cttactgtat gtctgatgct ttcagtgatg tgaccccatt tgatgctgag 9300
aagcaacccce aggaggtgga catttgtatt cttattttat aggcaaagat gctgccgcetce 9360
agggagatga actgacttgc ccaatgcctt aagctagttg tcaggcaggce tagaatttga 9420
gcctaaatcet gectctagat cccacagata cttggtgagg gttgcggggg caggacatcce 9480
tgtgtctaca tcaaagaact ggcatagctt tgggaagtgt gggcctcgaa aaaggatggg 9540
tggacctggg gttcectatgt ccagcagtag gggtgagtgg gaggcagggt ccctccctgce 9600
tgggtgacca gctgccatat gacaggggtg gtgtgttega ccggaagtat gacattcact 9660
agttaggaac agcatgatct cctgctcagg ctttggagaa cacagcagtg ggggagggaa 9720
cagaactctg gacttgaatt aatagtcctg actttgaatc ccttgtctgg ctgtgtgatce 9780
ctgggaaagt aacttccccec tatgcaaaag agaaggtgga gtggtaaatg gtccctgggg 9840
gccattcectgg ttttggttat tggtcacact tggccactgce acatcgggca agagccacat 9900
gtcatgaage cctcacaaca actactcaga aggtgcagat gcaacaacta aggctcagag 9960
gcttatgtca aagatccaag gtcatagagce tactgaagaa tggagctggg gagggccaca 10020
gggcagatgt tgaagtgagg agcactgcgg tccagggttg gacctcagtt tgatacttgt 10080
aacctgattt tgaccctgat ggggatctcg gaggcgactce ctgtaaacca gatgttcaag 10140
agacatattt ataaacagaa ccaagtgccc agaatgatgce tgtggctact ctctgagectg 10200
cceectttet ggtattageca ggcagcgaag ttcagtgctg agaaaagaga gacctggcett 10260
cttcagattc agcgactgcc tgagaaaatc tgggcagata tggctctcte tectctetcte 10320
ctgcgeccct cecteccecee acctgegece tgcctgetgt atcaaggatt tagagcatga 10380
ggcacagggc tgagaacact aggtgctcct taagagacac acgttattgc aggggtgtcc 10440
aatcttttgg cttcectggg ccgcattgga agaagaaaaa ttgtcttgag ccacacataa 10500
aatacactaa cactaatgat agctgatgag ctttaaaaaa ttgcaaaaaa ggccgggtgce 10560
agtggctcat gectgtaatc ccagcacttt gggaggccga ggcgggcaga tcacgaggte 10620
aggagatcga gaccatccgg gctaacacgg tgaaaccceccg tctctactca aaatacaaaa 10680
aattagccag gcgtgttgge agcgcgectg tagtcccage tactcaggag gectgaggcag 10740
aagaatcact tgaacccagg aggcggaggt tgcagtgagc caagattgtg ccactttact 10800
ccagccetggg caacagagtg agaccccgtc tcaaaaaaaa tcacaaaaaa aatctcataa 10860
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tgttttcaga aagtttacta atatgtgttg ggccacattc aaagctgtcc tgggctgcat 10920
atggcccatg gaccatggga tggacaagct tgcattattg cttctactag gattacagaa 10980
tggactagtg gttacagtgg tttttggcaa caagttgatc agcattgcat tttagcatcc 11040
tttactcaca atgtaatctt gggcaagtta cttaacatct ctgtgecctca gtttettcat 11100
ctgtaaaata agggtagtca taaacccacc tcataggttc accaaataag accatgactg 11160
ggagttactt ggcaagatgc tagtcactgt gtaactgttt aataaattag ctcattttta 11220
ctgccacctg gatttctagg aagtcaaatt actctccaaa gaattggtgg cacatagaga 11280
tcagagcaag aggaggatga agagtcctag ggctatttte atgcagatgt ctgagcagag 11340
tgaacccaat ctgctctcecce teccgtetttt tcectecttg tetetttage tetcectetcte 11400
tctttetett catctctgece tetctetgtt tcetatctett tetgtectett gattactcectt 11460
tctecttaat tetcatttet gectetgtcet ctttgtetet gtttetttet ggcagtgtgt 11520
gctggageca gctacttact ggctcagggg agttcattcet gtgtgtcectcet tceccaccccag 11580
ctttcaggaa gtcactttgg tagctttaaa tcagccattg tgggaatatt tacaccatgg 11640
aaatcagaaa atgtgacaaa tcagggcttt ttcttttett ttettttett tttttgagag 11700
tcagtttacc agcataccac gectgtgttte tctgtctetg tetettectt ctatctetet 11760
gtctttcectgt ctectcectgget ctttetettt atctecectgt atctctcaaa ctetgectet 11820
ctectetettt ctttectgect ctecttttte tgtcectttece catctettte tttectetga 11880
caaaacagca tgaacatggc tacatgcagt gtggccccte cctgecttgg gecatgcaga 11940
tgtcataccce tgtgccctac atccectgac gcctcagcat actggtccecce agagagccag 12000
gcctggecag ggctttggte tgcatcaagt ttggaagtga taagacccaa gagcetgcecta 12060
cctetgectyg ctgacgacac ggtcagtcecct gccagggcte ttectgagec cacagagett 12120
ccttectecaga tgctgatagt ctctcecectte cageccatact gggcatgcag aattcaggga 12180
tcecectecat ctgatataga tatgttgtgg caatatatac gtgggtatta ttggaagtgg 12240
caatattgta tctgtgtgtg aacatgagag attgtataag tctatgttct cctatagagg 12300
agagctctat gtgggtccat gtcaccggag agggctgtgt atatctgtgt gtgtgtgtgt 12360
gtgtgtgtgt gtgtgtgtgt gtgtgtatcc ctacatgggg ggtgggggga cagtgtgggg 12420
gcatccgeat ttgtgcatge tagcaggaat ggctgcatct gtctgtatct gtgataggca 12480
atggagagaa atgcttgaaa gctcagattc tggagccaaa caccaggata catcatgtct 12540
gtggccttet tttttgagac agagtttcac tatgctgcec aggctggagt acagtggcat 12600
gatcatagct cactgcagcce tctatctecct ggtcttgagt ggtcecctectg cctcagecte 12660
tcgaggcacg tgccaccatg ccaagctaat ttttggagtt tttttggttt ttttttgttt 12720
tttttttttt tgagacagag cttcactgtc actcaggctg gagtgcagtg acaggcgtaa 12780
gccaccgtge ctggccaatt tttgtatttt ttgtagagat gggatttgcc atattgccca 12840
ggttggtcte gaattcctgg acccaagcaa tcectettgec ttggettceccce aaagttctgg 12900
gattacagat atgagccact gtgactggcc aaccctgggce aggtttccaa acctcectcectgt 12960
gcttcagttyg cctcatcagt aataataata cttaggccag gtgcagtggce tcacccctgt 13020
aatcccaaca ctttgggagg ccaaggcagg tggatcactt gaggtcagga attcaagacc 13080
agcctggcca acatagtgaa aacccatcgce tactaaaaat acagaaatta gecctggcatg 13140
gtgttgggtyg cctgtaatcce cagctactca ggaggctgag gcaagagaat ggcttgaacc 13200
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caggaggcgg aggttgcagt gagctgagat catgccattg cactccagcc tgggtgacaa 13260
gagtgaaact ccctctcaaa ataaataaat taataataat aatactactt aaatcatagg 13320
gttgtgtgga taaaatgaga taatataggt aaagtgctta atgcagtggc cagcgcatat 13380
agtaagcgct ataaattttg tatttgctat tcttttatag aggatgtgtg tgtgtgtgtg 13440
tgtgtgtgtg tgtgttcatg tgcatgcaca tctatgtgca gacggatgag ggctggaggt 13500
gtgtgtatat ggggtgtgtg tacactagaa gatgtttgtg ctaggaatct gtgcagagga 13560
gcctggagece tgtgcatgag gcagctgagg taatgtgcca actgagaagg ggtctgaagg 13620
gctgtgtgga tctgggtate agcatggtge geccatttgag gtgtgtatgt gtgtcecttect 13680
gtgagaaggc tttattctca cccttggttt ttctgtttte tttttaaaat agagacaggg 13740
tcttactetg teteccagge tggagtgcag cggtgcaatce acagctcectg cagcctcgaa 13800
ctcccaggcet taagcaatcc teccacctca gcectcecccgag tagetgggac tacaggtggg 13860
tgccatcagg actggctaat taaaaaaaga ttttttttta tagagacggg gtgtccctat 13920
gttgctcagg ctggtctcaa gctectggge tcaagcaatc atcctgectce ggectaccaa 13980
agtcctggga tagcaggtgt gaaccactgt gcccggecte acccttgttt ttgtatcage 14040
cccatctete ttttcaccag ttecctgaaat ccctcecceget gggcecctgga tggctteccag 14100
tcetecacct ctattttetg cectggetcet aactagcect gtagcatcct ggggegtttt 14160
agacacagtg gtttcatccc agggaggggt cccggggcaa aggtctcagg cagggcccag 14220
tgaacagggg ctattttagg gcaggcttct caccacagcce cgccccacag ttcaccacat 14280
gggtgtgatg cccccaccce cacccaatac acacatgaga gatcacttag agcaaagggt 14340
gagaggggca ggtggggcta gggtggagac caaagcactg atgtgacgga accatcagcc 14400
aggcaactgg acctggtgga tccaggaaga ctttctggaa gaggtgagtg gtgctaggta 14460
gaaaggatag gacccagaga gaagaggaag agaatatctg taaggatgac tggactgggg 14520
atcgagagag agaagctggg ggccctttcet tctaggacct tggggeccct ctggggcaaa 14580
tcagggttca caaggttggc cccaccctaa actctccatt ctcacatctt aggaaaccaa 14640
gccctetecac cagtcecggtte ctetcectgagt gttgcaatgg caatgtttcect ggcagggtgt 14700
gggggaccct tgctcaatga cctectgcece tgttgctcag aggataccgce tgccagaaaa 14760
gggttggcete attgtggggce ttcccaaggt actctggtag ccccagecttce tgacctggte 14820
ctttctetgg tatggggata ggaggagagc tccggaggta ggtatccact ctcactcage 14880
caccacatgg aaccctaggg tggctgggag cacagcaggg ttcagaggaa ggactgtttt 14940
ttgtttgttt gtttgtttgt ttttgagatg gagtcttgct ctgtcacccg ggctggagtg 15000
cagtggtgcg atctcggcte actgcaagct ccacctceccca ggttcaagtg attctgetge 15060
cteggectee caagtagetg ggactacagg cgcccaccte cacgtcectgge taatttttgt 15120
atttttagta gagacggggt ttcaccatat tggccaggct ggtctcgaac tcctgacctt 15180
gtgatccact cacctcggte tcccaaagtg ctgggattat aggcgtgagce cactgecgect 15240
ggccggaaga actggttttt aggagatggt gactggggac tgtgagggag ctgagcatgg 15300
cttgatagaa atcctgttag agagatgatt ataatgttca aaatcatgtg tgtctgagtg 15360
tgttcgtetyg ttaacctgge aggcacccca tgtatatgtg catgtgtatg tgtgtgtget 15420
attgtgagct tgggcttgtt agagcectgta ttggcgtgtg atggggttgg cacgcacact 15480
catgcaaata tatgctgtga gtgttattgt gtgactgtgce tggtgggtca ggtgagtatg 15540
agtgtgaaag agagctggtg tgggtggttt gccctatgtg acgggggttg tgtaagtgtg 15600
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ccaggggtga taggaaggaa agtgaaggca gaagtcatgce tggggcagag cccaggcctt 15660
ctggcttect gaagagggca ggagctgggce agctgctgac agaaacattg gcagagactt 15720
catcttectt gtccttcetgt ctcaccctca ggtctctgac cecctecccaag gatcatgecg 15780
cagccceccact gacccaggag taggggccta aggggtgagt ggggtagact gagggcettte 15840
agggtcagga aacagggtgg gggtggcctt cctgaaccce acaactcctce acagectcecct 15900
cctectacaa ggaccctgtt getaggtaac ggatggggga gccagaatga ggcagcettga 15960
gaggctgaag gctggaccca cgacaggaaa tggccttgat cccecctectgce agtgactcecte 16020
caggtgcaga cacacagcct cacacacact cacacacaaa catgcgcaga tatatagaca 16080
tacatgcaga gatacacaca tccagagaca ggcacactgce tcccacacag agataggtge 16140
acattcatag acacacagac acagagacac ccactcacac agacaggcac acacatactc 16200
acacagaaac acatgcacac aaacacggtc ttacagacat atacacatgc agccaaacac 16260
atacacagag acttttatac actctcgtat acacacaaac ctgcacacac agacagacat 16320
ccacaaagag ctgcacacac atgcataccc acacaggcaa actcacccat acttagagac 16380
acacaaagac gcacatgtac aagcacactg aaagagtcac agaaacacaa catatcaaag 16440
caataggacc caacctgagc aatatagcaa gaccttgtct ctactaaaaa tcaaacaaat 16500
tagccagggg tactggcacg cacctgtata gtcccagtte ttgggaggct gagaccagag 16560
gatcacttga gcccaggaga tcaaggctgce agcaagctat gattgtgcca ctgcactcecca 16620
gcctgggcaa cagagtgaga tcttgtctca aaacaaaaca aaaaaagcaa agcaatagga 16680
ggcaaaaata tgcaaataag catagcaata tcccaatgta gaaagccagc cccagagata 16740
tagacatgag ccaatgggaa gagaagcact gaggggggac atactgtgag gcagactgaa 16800
cggtacagta ggtggcccag ttccgecttt atceccttaca gggaggaccce caatctagge 16860
ccaagaggga aagccacgtg cctgtatgag cgtatgagca tgtgcatgcg cgtgtgtgca 16920
cagggtggtg cacctggcag gggtccttga gtgaggcatg ccccattctg tagcagggaa 16980
cctggaatgg gectgtgtgtt ctgcaagaaa ttggagccgg tggccacggce caaggaggat 17040
gctggectgyg aaggggactt cagaagctac ggggcagcag accactatgg gcctgaccce 17100
actaaggccce ggcectgcate ctcatttgcec cacatcccca actacagcaa cttctectet 17160
caggccatca accctggcectt ccttgatagt ggcaccatca ggggtgtgtce aggtgagtce 17220
aaggggtcgg aggcaggagc tgcctggatc ctgggagaaa ctgagggaag aagaagagat 17280
gcgaacttge ccttaggage ctcecaggagg atgtggcaga tacaaccccg ctttcaagat 17340
cacatgggct gagggagtct gtacagccct cccatcagaa accacagtct gcaggggagg 17400
gtcaagaagc tctactccca gtctgagagg ggcaggatcec tgtgacagat gcaagtgaca 17460
aagagaaact tcttgccctt ttaggtgcca cttcecccagat gggaagtcett cttggtgggg 17520
aagaggagga gtgggcaaca aggggatcct ccatggtggg aggaatgggc ttgaagttgt 17580
gtgtcctaag ctgtggagac caaatcagaa attccttgga ccccaaaggce ctttgggaac 17640
cagagcacta aaggagtggg gaggtgcagc acctggctgg ggaacaggaa tttggggtge 17700
agcccecttg gtgcttcectge cccatgecct acccectgetga gtageccctga ctcectgcaggg 17760
attggggtga ccctgttcat tgccctgtat gactatgagg ctcgaactga ggatgacctce 17820
accttcacca agggcgagaa gttccacatc ctgaacaata cgtaagtgac caggccacct 17880
agtcagaaca ttgcctgggce tgggagcagg acacagacag gaatcccacc tggtccctag 17940
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cctcagaatg ctccagccta gttgggaaca catatacata acaataaaaa ccctgggtga 18000
ctgcaactgt gtgctggttg aggggggtgg tgttgggcca ctgcacccgg cctggaggag 18060
atgattttta agctgaggct ataaaaatga aatagacggc cgggtgcagt ggctcatgcece 18120
tgtaatccca gecactttggg aggccaaggc gggtggatca cctgaggtca ggagttcgag 18180
accagcectgg ccaacatggt gaaaccctgt ctctattaaa aatacaaaaa ttagcagggce 18240
atggtggcgce atgcctgtaa tcecccagectac ttgagaggct gaggcagaag aatcacttga 18300
acccgggagg cagaggttge agtgagctga gattgcacca ctgcactcca gectaggcaa 18360
cagagggaga ctccatttca aaaaaataaa taaataatta aaaaataaaa aataaaaatg 18420
aatagacagt gaaggaagag dtaagaaaag aggaagagag tgagagagaa tgagaataaa 18480
tgatgacttc tggaaaccac aaagtggttc accttaggtg gttcataaaa tatgggatgce 18540
agaatgggag agaacagagg ctagagaggt aggcagaggc agattctgcc aggctttttt 18600
tttttttttt ttttgagttyg gagtctecgcet ctgtctececcg ggctggagtg cagtggtgca 18660
atcttggctce actgtaaccce ccgcectectg ggttccagtg atcctgggac tacaggcaag 18720
agccaccaag cctggctaat tttttgtatt ttcagtaaag atagggtttc accatgttgg 18780
ccaggatggt ctcgaactcc tgacctcagg agatctgect gectgggect cccaaactge 18840
tggaattaca ggcatgagcc accacacctg gtctctgtca ggctttttaa gccacattga 18900
gaagtctaga ttttatccag aaggaaatca gtagccattt tctgtgggga agtgacctag 18960
tcagctgtce tctgaattcece caatccccag cccaacccag ctggggagece caaggaagaa 19020
gctaagagcec ctaagtgcce ccgagcttat tecttetgca gggacaagcece ctceccaggga 19080
agctgcagtg gctggggcag agcggacaaa agccccagtg gtggggggtg tccaagatga 19140
gggtttggca ggattcatct ctgcagacct gtgtggctec acctggcctce agggtgectt 19200
gggggctgga ggtgctgctg accatgccct gttctgtgec tacagtgaag gtgactggtg 19260
ggaggctegg tcectectcagcect ccggaaaaac tggctgcatt cccagcaact acgtggcecce 19320
tgttgactca atccaagctg aagagtaagt agggattggg gcaagaccag ccctatggac 19380
aggaccctgg agtccagact ccaaggccac ctcttggaca agtcattgct ccagteccgag 19440
cctgtetect tatctaataa ttttgtaagg tcattgtgag aacaaaagaa gattgtactg 19500
ataataataa tagtagataa tagagcatgt actatgttct gggcactatt caaagtactg 19560
tctgtgtatt aacggggtta gaaattacta ctatcctatt tcacaaatga ggaagttgag 19620
gcacagagaa agtaaatatc ctgtgcaagt tcacatggct agtgagtggt ggagctgatg 19680
tatgaaccca gatagttggg ctgcatttgc taagcattac acatattgcc tcccagtaaa 19740
aacaacagtg tatgagcttt aaaaaattgt aaagtgctga aaaagtgcaa gggagcatta 19800
ctaggaatta attctattaa ggaggcaaga atttttcttt ttctttttet ttttgttttt 19860
cttttetttt ctttectttet ttettttttt tttttttttt tttttttttt tgagacaggg 19920
tcectactetg ttgcectagge tagagtgtag tgtagtggca caatctcecgge tcaccgcage 19980
tttgacctce ctggctcaga tgattcecttte accatgcctg gctaatattt ttttttttaa 20040
gtagagatgg tgtttcgcca tattgcccag gectggtcecttg aactcctgag ctcaagceccat 20100
ccgcccatcet tggectcecca aagttcaggg attacagcca tgagccaccg agacctggee 20160
caagaggcag gaatttatca ttcattgaat acctttatat acttgagcaa gtatactaca 20220
gcaagtattt atctccttgg ttcacttaat tctcacaata acaccgttat attattagtt 20280
ttttaagaga caggggcgtg ctctgatgcce caggctgggg tacagtgaca tgattttage 20340
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ttactacagc ctcaaactcc tgagctcaag tgatcctcecce acctcagect cctgagtage 20400
tgatactacc ggtgtgtgcc accatgcctg gctaattttt gtatattttt ttatagaagce 20460
agaatcttgce tatgttgctc aggctggtct caaacttctg agctcaagca gtcecctetcac 20520
cttggcttcece caaagtgctg ggatttcagg catgagtcac catgcctgge cttgatatta 20580
ttattttaga cagagtcttg ctctgttgce caggttggag ggcagtggcg taatcttgge 20640
tcactgcaac ctccacctecc tgagttcaag caattctect gectcagect tccaagtacce 20700
tgggactaca ggtgcacgcc accacacctg gctaattttt ataattttag tagagacggg 20760
gtttcacgat gttggccagg ctggtctcaa actcctgacce tcaagtgatc ttectgecte 20820
agactcccaa agtgctgaga ttacaggcat gagccaccgt gtceccggcccce ttgatattat 20880
tattgttcce attttacaga tgaggaaact gaggctcaaa aagcttttaa aaatctatcc 20940
tcacaaatgt catacatata tgagaaaaga agggattgaa gagactttgc agagtgagaa 21000
tccaggactce tgtgactgat ttgggttatg gggagtggga ggaatcaagg gtggctcaaa 21060
gtcteccttaa ggagctgggt ggatgatgge accatttget aaggcgggaa acacaggagce 21120
aggtataagt tcatgagttc tagggggtac ttgttggatt gtggtttgtg gagaggaaca 21180
tccaggtgga cgaagctgcec agcaattcga ttaggttgtg ctttgtatgg caggcaacca 21240
gcccatgeta atccatgcecce ctgaatcage ccagaggaag ggacaccttt tcttaattge 21300
cactaaaact cctcagtttg tttgctgtgg cccttgcaga gggcacaacg ggctagggca 21360
gaaatttggg actcatgaga gtaaagatga tcattaaggc tatataggag ggggctgggg 21420
gcggtgacac atgcatgtaa tcccagcact ttgggaggec gaggcgggcg gatcacatga 21480
ggtcaggagt tcaagaccag cctggccaat gtggtgaaac cttatctcta ctaaaaatac 21540
aaaaattagc cgggtgtagt ggcaggcacc tgtagttcca gctactcaga aggctgaggce 21600
aagagaatca cttgaacctg ggaggtggag gttgcagtga gctgagatcg agccactgca 21660
ctccagectyg ggtgacagag caagactccg tctcaaaaaa aattaattaa ttaaaaattt 21720
ttaaaaaagc tatatagacg gttaaggaag agagtggaga gtgcaaaagg ttggccctag 21780
gaccccactt tggggaaagc tgccctcgaa ggagaaggag ccattggaga agagaggaaa 21840
tccagaccag gccaagtcag aacaaccgag agagcggaga agcttcagga aacaagagag 21900
ggcgtgtcag aggctaccge tggatttgge agtgggggtg accttggtga gagatttcte 21960
tgtgtgaggg tgggaggcegyg aggccagaca gcagagectg ggagggagtg ggaggtgagg 22020
aagtggagac ccaagtgtga agcacttttt caagtgaagg gaaggcgaga agatacagca 22080
gaatgttgac ggcaagatgg aacttagaat agtttccttt ggggaaggga gaaatgtggg 22140
catgtttgga ggttgttgga atagagaggc tgcatgcagg tggaggctgce tggcaggaag 22200
tgggtatcac tgagcaggag cgggtaggcg aggttcagag gtcaagtgcg gtgaggccca 22260
agtctgggga ggtggtagga ggcgtgaaga agaggacgga caattatgca gaggacagga 22320
ggtttgtggg gagcttcatg cttgtgtcca catcttggag ccagtgtcac caagcactga 22380
gaggtgctca gtgcagtgtt gtggttacgg gtagtgtggt taggagcaca ggccctaaag 22440
cagacagcct gggttcecctgt tectagcaact gctgccctga ctgtctaatg gggtttaaca 22500
atagtagcta tctcacaaca ttgttaggag aattaagtga atacatacgt gtattaaggc 22560
agaccctaac acgaaatatg tgtgttatta ttatagtgat tattaaggag gtagctaatg 22620
tcatgcegtgt gggagcgggg agggctttga aaaaacttga caatgtgtcc tgtctataca 22680
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gtcecctcaac acttcecteceg teecceccecctect gectgeccte ctggacacac cacttgccaa 22740
tgccttecece tgtttectga actgtgecta gtacccaggg gcggactgac cttcececcaggg 22800
tccactgaga cttceccaccac ccttggtttg aaaacacgag gctcectttaa ttcaacccaa 22860
gatggccaca ggccagttte atgatcatct gagtcttcta tggcacctgt ggtcacttca 22920
gctececcccecat tgtacctgca cagttggttt agggctacgg ttcaatccca gaaagaatcce 22980
ccaagggaga ggagtgattg aggcctgagg ttgaagttta gacttaggac aacatccaag 23040
tctaagagag tgcaggaaga gcagtagccg gggcgggagce agccagagag aagagaagca 23100
ggagactgtg ctgctctgga ggccaaagga ggaaagagtt tggaggtgga ggtgggagaa 23160
ggatctgagt gatctgatta ctggagtggt gaaaaaagaa ctagggagag cggcagagga 23220
ttttaggtgg agctcattag ccagcctgtg gacaggtcac tttcecctcte tgagectcaa 23280
cttcctecate tgtaaaatga gtgcacagaa gggctacagt gagatgaact gaggctccat 23340
ggcaccctga tgactgtgat tgtagcaatt ttaattcaag agaaacctaa cgagaagaga 23400
tgctaacctt tgcagggcac ctactgtgtg ccaggcattt tacactcccce ttctetgtaa 23460
cceteccage caggatgtga agcaggtgta ccagccccat tttacacatg gggaaaatgg 23520
agtcttggcet tgtgaggtga ctgtgcagga ggctgaggtg aggtttgagce agagcgtacce 23580
tgactcttge ctgcctttec caacaggtgg tactttggaa agattgggag aaaggatgca 23640
gagaggcagc tgctttcacc aggcaacccc cagggggcct ttcectcattcg ggaaagcgag 23700
accaccaaag gtaggggtgg tgccacgccce caaggcgact gggaggccca geccattgggg 23760
tagggctagg agcggtaggce tgcttgggtt aaggccaaga ctgggaccag gtcctaggga 23820
tgctgetgte gggcectctece cagctceccag actagggcag aggagaacag cagatcaaaa 23880
gtgatcctet ccacaggtgce ctactccctg tceccatccggg actgggatca gaccagaggce 23940
gatcatgtga agcattacaa gatccgcaaa ctggacatgg gcggctacta catcaccaca 24000
cgggttcagt tcaactcggt gcaggagctg gtgcagcact acatgggtga gggcaggggce 24060
ctcagatccce tgaaccaacc aactgaagca ttgtccagat gggggaactg aggcccagag 24120
aagggaaggg actaccaagc agtattggcc agacggaaac cagaacccaa ggatggggtce 24180
tgccagecca ggatccaget ctgtgagett ctggaggaaa gcagtceccttce accaagcage 24240
acccectaat gactgagcaa ggcattggcece agtttcttge ctcaaggcect caatttgtgg 24300
aaacttgatg gagtgtttgt gccgectgaa tgccccacca aggcaccagg actgccectgt 24360
gggcagacag ggagccatca tcacagggcc ctgagcaggg ggtgacagag gctggtctca 24420
cttttgtgag aaactctggc tgctggtgga gcttggatge caggggccaa ggcagagtga 24480
ggggtccatt agaaggcagt ggctgttgtc caggtgagag gtggtggagg ccagactaaa 24540
tcggtggcag tggagtaaag atgaagcaga cgattctgaa gctgggtagg aggcagaata 24600
ggcctgactt ggtggagaat tggctgtggg ggtgaaggga aggcaggagt caatgcccac 24660
gtttctgect tgattggtta tgccaaggat gaggtccacg gaagaccgtg ggcectcatgt 24720
ccacaccttt gecctggaatc ccaaccccat ttccacctgt gagaatccca ccttatcctt 24780
caaggcccag ctggaggcta cctcectatgg gaggccccca gtcecttacag aaggcttaca 24840
gggatcatct ctcecctetgg gtgccaccece ctteecttggg caccaacatg tteccctatt 24900
tagtggatcg ggttgccttt cttecctggece tgtgacctca cttggggcect agttecttat 24960
aactgatctt agggtctggc accaggctgg gataggataa ggagtggagg ggggtgtcct 25020
ggcccacctg tgactctact tcatgaccecce tcecccecctagag gtgaatgacg ggctgtgcaa 25080
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cctgctecate gegceecctgca ccatcatgaa gccgcagacg ctgggectgg ccaaggacge 25140
ctgggagatc agccgcaget ccatcacgcet ggagegecgg ctgggcaccg getgettegg 25200
ggatgtgtgg ctgggtacgg agetcceggg ggcecgggacg agggectggg ctegggggag 25260
agggtcctga caagacagcc tccgagcagg cacgtggaac ggcagcacta aggtggcggt 25320
gaagacgctg aagccgggca ccatgtccecce gaaggcectte ctggaggagg cgcaggtcat 25380
gaagctgcetg cggcacgaca agctggtgca gectgtacgec gtggtgtcegg aggagcccat 25440
ctacatcgtg accgagttca tgtgtcacgg tcaggaggcg gagcctggtce gggcgggatt 25500
cggggtgaag ttaagagggg agttttcagg cgtgggacct gggacgcgat ctgtgaggga 25560
caagggacaa tgggcagagt cccactaagg gaccaggtgt gtaaaacgac tggagggctg 25620
aggtgggagc cgggccgagt gagaccacta gggagctggg gaggggggcg gtgcctccgg 25680
tgttaggcgg gtagggcttyg ggctaacgaa ggcagaatcg ggaatgaggg agggtctggg 25740
gcggagtetyg ggtgggtcegt gtecggaaca ccaaggaaca gaagaaacga gatgtgggca 25800
gagtccgtgt ctggcagcag ggccaggacg agacaagtga ggggttgagg cacccgcggg 25860
gtcetaagtyg aggggegggt ccaggtggga ggggctgagg ggcggggtcea agegagagga 25920
ggaggggctyg gggcccgggg tagggctttg ccgctgactt tcetggcttcet tcceccaggcag 25980
cttgctggat tttctcaaga acccagaggg ccaggatttg aggctgcccce aattggtgga 26040
catggcagcce caggtaactg ggccagcagce ctttacctcece cggacctcecce acctattaac 26100
tgttcacaaa ttctctgtec cttcaaacgce ctgggagggce ggccccgcecce cctgcatcag 26160
ctgtgcctece agcetgtgect gagaggtact gcectctettt ctgggectca gtcteccecect 26220
ctggaaagtg ggtttttcaa atggtcccte accecctcaaa caggccacgg tgttgtgagt 26280
ccacatgagc tcccatctet ccacactatg gtcccccagg tagctgaggg catggectac 26340
atggaacgca tgaactacat tcaccgcgac ctgagggcag ccaacatcct ggttggggag 26400
cggctggegt gcaagatcge agactttgge ttggcgegte tcatcaagga cgatgagtac 26460
aacccctgece aaggtgcecct gettcacccece accttcecaag agctceccccat gcaacaaggg 26520
acttccatgg ggccccacge actcaggaac ccttcectcac tccaggtcege ccgagtegee 26580
ccatcctgat gtagtatgag aggcaattct gggctcaaat cccaggtcgg ccacttacca 26640
gccatgtgge cttgggcaag tcacctaacc tctgggaget gecgtttcecte ttetgtaaag 26700
tgacaatatt cagataacag gaagtcagca gatgtttacc aggcacctgc tatgtgacag 26760
gcacagctat aattcttgaa tgaaagacaa tggcgtgtaa cagtgggaat tctgtagcca 26820
gaatgcctga gtatgaatcce cagccaggta ttaactctgt gatctgggca agttacctaa 26880
ctactcagtg tctcecgttte ctecgtetgta aaatgagtct ctatctcatg ggggttttgg 26940
gagggttaaa tgagttaatg catgcatatc acttaaaaca gtgtctggca cacaggaaag 27000
gctagccaag tattggccgt tattaggata agaattattg cgatttttgg aaagtgccca 27060
tcactatact agacacatag taggtgttga ctagatacca tgtcctttcect actatgccca 27120
gagacccttg tgctcaggat ccccgaaatc ctcatcccta gagtccccat tctetctetg 27180
tctetttttt tttttttttt ttttttttga gatggagtct cactgtcacc caggctgaag 27240
tgcagtggtg cgatctcagg ttattgaagc ctcccaggtt caagcaattc tecctgecgca 27300
gcctecctag tagectgggat tacaggcacc cgccaccatg cccggctaat ttttgtattt 27360
ttagtagaga cagggtttcg ccatgttggc caggctggtce tcaaactcct gacctcaagt 27420
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gatcecgecetg ccttggecte ccaaagtgcet gggattacag acgtgagcca ctgcegcccag 27480
accccattcet cttaatccag ctgtttceccag ggacccecte actaacttte cctgetcecccece 27540
catcttectece aggttccaag ttccccatca agtggacage cccagaagct gecctetttg 27600
gcagattcac catcaagtca gacgtgtggt cctttgggat cctgctcact gagctcatca 27660
ccaagggccg aatcccctac ccaggtttge ctecgccaggg gtagggctgg ggtgggggat 27720
ggtcacgggg aagggcttce acctggetgt cecctttgact gacagagacc catccttcag 27780
gcatgaataa acgggaagtg ttggaacagg tggagcaggg ctaccacatg ccgtgcccte 27840
caggctgccce agcatccctg tacgaggcca tggaacagac ctggcgtctg gacccecggagg 27900
agaggcctac cttcgagtac ctgcagtcct tcctggagga ctacttcacc tccgectgaac 27960
cacagtacca gcccggggat cagacatagc ctgtccggge atcaacccte tetggeggtg 28020
gccaccagte cttgccaatce cccagagctg ttcecttceccaaa gceccccaggce tggcttagaa 28080
cceccatagag tectagcatce accgaggacg tggctgctcet gacaccacct agggcaacct 28140
acttgtttta cagatggggc aaaaggaggc ccagagctga tctcectcatce getctggecce 28200
caagcactat ttcttccttt tceccacttagg cccctacatg cctgtagect ttcectcactcece 28260
atccccacce aaagtgctca gaccttgtcet agttatttat aaaactgtat gtacctcccet 28320
cacttctecte ctatcactge tttecctacte tcecttttate tcactctagt ccaggtgcca 28380
agaatttccce ttctacccte tattctettg tgtctgtaag ttacaaagtc aggaaaagtc 28440
ttggctggac cccttteectg ctgggtggat gcagtggtce aggactgggg tctgggccca 28500
ggtttgaggg agaaggttgc agagcacttc ccacctctet gaatagtgtg tatgtgttgg 28560
tttattgatt ctgtaaataa gtaaaatgac aatatgaatc ctcaaaccat gaaataccct 28620
tgaaccttcce tttgggageg ggggtggtca atagggggtyg aacggacaga tatggctaca 28680
ggcagcagca ggggaagctg gagagggccc taatgcctac caagcacggg gcatccaagg 28740
tgtggagttt tagaacaccc agagtcccac tgctcatctg cacgtgagtt tagaagacaa 28800
gcagctgaag atacattaaa atgtcccctt cgttgctgat atggccttca atctgtgtat 28860
aataggtttg ctaattcttt atctgagttc atcagatttg ccattcatca caggcgcaat 28920
gggacaacct taggcctcect ttgccagggce agggaggaag accacagtgg accctctgga 28980
gctgtcagac tcectccaaaag aggacagaag agaggggagg agagagaaga ggcctgaggg 29040
ttagtctaac tcactggatc tcattagggg agttttgcce ccaggggagce ttttggagag 29100
gtttgaaggc agtttgattt gtttggatcc tacaggtagg gttcagggat gctgaacaat 29160
ctgcagtgca cctgcgcgat gatgaatctt cccactcect cgttecccecctg agagaaactce 29220
tggaagctga catgcctceceg tgtggaaaca aggggagcag ggaataaaga ttcccaccte 29280
tceccatcaga aaatgtttgt tgaccatctg acttactaag ggaatggaca gagaaggaat 29340
ctgggagctyg ggaatcactg cagcaattgg caaatcatta ctgagcattg actctgcaaa 29400
gcattgactc tttgctaagg aggaccctgg gaacacaaac atgaataaga cctgtccctg 29460
ccetggagga ggagttcata gtcaagcaga ggaggaaaat tataataata ataactcact 29520
tattaagtgt cttctgaatg tcagatgtat ttacagccat cttttcaatt taatccagta 29580
ctgagectgg ttctgtgatt agccccattt gtaggtgaga aaactgaggc tcaggggtta 29640
catgatgtac caagagcatg cagtgtatgt gacagagcta ggatttgaac ctagatctta 29700
caccaaagct catggtcttt tcactagact tcattgccte taggctttgg gaagagagcecce 29760
tctgtggagt gtgtgtgtgt gegtgtgtgt gtgtgtgtgt gtgtgtgtgt gatccttceccect 29820
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cctctagtta ttggtagaaa gattcectgg aaatcctect atgetgggtg acctaaagga 29880
aagaaagata aggcaatcaa tgcagattga gaattccctg tgtcctgcce tgtgetgggg 29940
gttgctgaat gagagcagta agatggagag aagccaaatg gctgctcaga ggggttgtca 30000
t 30001
<210> SEQ ID NO 3
<211> LENGTH: 7682
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
tggtgtgtge ctgtaatccce agctactcag gaggctgagyg caggagaatt gcttgaagece 60
gggagacaga ggtggcagtg agccgagatc acgccactge actccagect gggcgacaga 120
gtgaggatcce atctcaaaaa aaaaaaaaag gaatttcttt gtgatttacg atgttgagea 180
ggttttcaaa tgttttggtc attcttatct tecctttgcga attacctgtt caaatatttt 240
gcccatttaa aaaattggat tgctttatta ttattattgce agtagcagtt gatataataa 300
ggagtccegta aacagaccca cagtcaattg atattcaacc aacgtgccaa agcaattcaa 360
tgggaaaaga aaaatctttt caagaaattg atatgaagaa acaaaacctc aacccagcte 420
acactataca ttaatttgag atgagtcata gacctaaatg tcaaagttaa aattataaaa 480
gttctagaaa aaaacataga ggtgattttt atgatagcgt aagtgaagat ttcctgaaga 540
agatacagca ggcaatattt cttttcectttt cttttttttg agacggagtc tcgctcectgte 600
gecaggetygyg agtgcagtgg cgcgatcteg getcactgca agetccgcag aaggcaatat 660
ttcacagagg aattctttgt gggcctggge ctgacttgea atgggccagt tcctggggta 720
ccatgggtgg gaattgggta aaacttaccce caggttctta tcacacggga ccccagaggce 780
ctgggtggag gcttgtgact aactacatga getttgccac gtactcctca atacctctga 840
caaggactta ctgcagtgtt tggtctcacc aagtttccca caataaagag acatgagtca 900
cctttcaaga ccctttacce ccaagaatgt ggtcttcaca catgagacca aggtctacaa 960
gtggtcagga gagagggggt ctgctcagat gggggagtag tgcctgagct ggcctcaaga 1020
gggttaagtyg gccctgcact gaaaacctgg acactgagtt agggtagggc tgggggaaaa 1080
cttgggcettt ggagtcgtag ggtctgggtt caaatccaca gaccattcce ttectagetg 1140
tgtgttggtg ggtaattcac tggatctttc tgagtcctgg tttectcate tgaggtaaaa 1200
cgagtttgce ggttggtetg agagcetgtte taggcatggt ggggagaccce tgacaggcag 1260
aggcagccct gectctcaage agttgattta cagetgggga aacaagacag ccacaaatgce 1320
aatacctcaa actcaacttc tcaccagaaa gctceccttttce ctaattttca cagccagtcce 1380
ctcagcectee tgggccccaa atactagtaa aacctttgec tectcectctet tetttettte 1440
ttgtaatcat ataggtacaa agtcctacca attcttectg aaatatgttt ccttatcaaa 1500
aagtcctgca aagccgtgeg tggttgctca tgcctataat cccagcactt tggaggctgg 1560
gaggatcgct tgagtccagg agttcgagac cagcctggac aacatatgga gacccatctce 1620
taccaaaaat tttaaaatca gcaggggtgg tagtggcaag cacctgtggt ctcatctact 1680
tgggaggctyg aggtgggggg attgttggag cctgggeggt tgaggctgca gtgatctgtg 1740
attgcaccac tgcactctag cctgaggtac agagcaagaa cttgtatcag aaaaaaaaaa 1800
aaaaagtcct gecggtagetg acactgccat tgcctatacg attcccatte cctcatcecte 1860
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cctagcagga tatcaatttt gttcgaagtg tcaatgaagg ccaggtgcgg tggctgatgce 1920
ctgtaatcct aacactttgg gaggccgagg caggcggatc acctgaggtce aggagttcaa 1980
gaccagcctg gccaacatgg tgaaaccctg tcectctactaa aaacacacaa attagcaggg 2040
catggtggcg tgcacctgta atcccagcta ctcaggaggce tgagacagga gaatcacttg 2100
aacccggagg tggaggttgce aatcagccaa gatcacacca ctgcacttca gettgggtga 2160
caagagtgaa actctgtctc aaaaaagaaa aacaaaacaa aaacaaacaa caacaacaaa 2220
aagcaaagtg tcagtgaagg tccagcaaaa gactccctte ctattgccct ttgcageccag 2280
ggtcatcatg tgacacagtt cagatcaatg agatggaggc tgagggtccc tgggaaagat 2340
gtttttceta tacaggtacce acctctttca gecttcactet tteccatttte cacgtgaaca 2400
ggccttgtag cctggaggag ctacagcetge ctttttgaga tgctgaggca ccctgtetga 2460
agaaggccct cacatcactc aacttgacta ctgggtgagce ccttggagag gcttceccagce 2520
ctetgetett caagecgaag taccacaggg gacacgagte ccagagttac aggaccccag 2580
ctatggttca tgtgtaaagg gaaccattag gcaaccaggg gaaatgatga agaagatcta 2640
catttacaaa tgtggaaaga tgttcgtggt atattgttaa attaaaaagc tgtttaaaaa 2700
tagtttttgg gtcaagtgag atgactcact tatactttta gtataagtat gtcccatgca 2760
atatctggaa cgtacttgta ctaaggggtt tctcecccteca tcggcacatce ccaggcatcce 2820
tggcagctgce tggcctccag caaccccaca ttctagttgt gtgggagtgg ggtgtggcat 2880
ggaccctgtyg ggctaccact gcectgaget gettcecttcac acactggtat ttgtatctgt 2940
ggtaaaccca gtgacacggg ggagatgaca tacaaaaagg gcaggacctg agaaagatta 3000
agctgcagge tccctgecca taaaacaggg tgtgaaagge atctcagegyg ctgcecccace 3060
atggctacct gggccctect getecttgca gccatgetece tgggcaacce aggtaaggcece 3120
tteccectegg gatcgatect gatggcccac ccagcectege actctcagge tggctgaacce 3180
tggagcttgg actctgtggg cacccaggtg ccectgecte ceccceggect tetecccegt 3240
catggaggcce tggcctccecece tcagagecag gcttagtceca gtgtgectgece cagectgtca 3300
ctggcctgge caaggaggag agacaggcca gggattctgg tectaactcect actggccaca 3360
ctgtgtggcce tgagaccccecce cttteectcee caagceccectg ccectecgcate tgegtggtga 3420
aggccattgg ccctcategg tggatctgceg tttecteggg cctacactgt ctaggattgt 3480
gcggggctgyg tgagagaaca agatctcectte tgtgttcaag gcagacttcece tgcccccetge 3540
accctgetet ctceccaggece ttgaggtcag tgtgageccce aagggcaaga acacttcectgg 3600
aagggagagt ggatttggct gggccatctg gatggaaggt aaaaaaagaa aatcccttga 3660
aaggagattg agggaagttt ctagacaaac cgacccccaa atctgtgttg ctgggggaac 3720
agaggagaag agagagtctc gccctcectgg ctttcectagaa ggaacgtgag aacacgtgtt 3780
tgtgctgaga gtgggtcaga gcggctccag ggcaaagcat gtggacaggt atcctggecce 3840
cctgcaaggce ccagctcecetg tectaggcce tggtcaccte ctggactcecce accagccagg 3900
agaacgggct ttcectctece ttecgectge ggaggggaag ctgaagtctg gtettectca 3960
ggtctggtet tetectegtet gagecctgag tactacgacce tggcaagagc ccacctgegt 4020
gatgaggaga aatcctgcce gtgectggece caggagggcec cccaggtacg tgttggetcet 4080
ctgctcacct geccacagtece ctetecttte cctecteect ggtggctect ggggtgaggt 4140
ctggagctct ctaatggtca ggaggtggga gtggaggctg ggctgtttet gacgatgcetg 4200
gttttgttga attcatgtct ggccaggagg gctacaggta tcectggcagac tcctceccagga 4260
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ggatcctetyg gggtectcace ctccaaggag cctggggetyg cagaacccaa ataggcagac 4320
tceectggga gttectcaat aggagagggg caagtgcagg gctgggaaag tactgggggt 4380
gtgggaggct gtttctgggg tgtctcagag cctctaagac aagcaaaagg gtgggcaggyg 4440
gccaggcage cagttcaggce cttcagtgta tccacgctcet gggaagagat cacggacatt 4500
cctgecggece tcagaaacac aaagggccce tttectggge actttcacge getcccagag 4560
tgtctgagag accatcataa gggctttctt tcctgacagg gtgacctgtt gaccaaaaca 4620
caggagctgg gccgtgacta caggacctgt ctgacgatag tccaaaaact gaagaagatg 4680
gtggataagc ccacccaggt gaggccaagg ggctacagag cctcectgtcet gctgctcaat 4740
ggaggggcca gectgtgace aggtcgggga teggggagee cgggggcacce ttgcacagtg 4800
atcctggggg agggcttect agaagggaat ctgtgagtcecce cecgtgtgtet gtggatgaat 4860
ttcagagaac ttgtgaaatt gtgactctct ggaactgtgt aagtcagacg gcagagtata 4920
catggttttc atcatgtatc ctcaaagagg gcttgtccca gagaagttag gaatcttccce 4980
ctaaagccct aacatttgtg tccaaggcag agtttgagaa gctagttccce caagaggect 5040
gggtcaggac tgataaatcc cagatctgct acttccaage tgcatggect tgggcaagtce 5100
acttccactt tctgagcctce tgttatctta tctttgaaat gtgatggata atagtcccta 5160
tcttgcaagt tgtcaaaccc tttttttttt ttttteccttg agataggatc ttactctgag 5220
acccaggctg gagtgcactg gtgtgatctt ggctcactge aacctcectgece teccctggecce 5280
aagcaattct cctgtctaag cctecctgagt acctgggget ccaggtgtge gecaccatgce 5340
ccagctaatt tttgtacttt tgtagaaaca gggtctcact gtgttgccca ggctggtcte 5400
caacttctga gctgaagcaa tccacctgce ttggcctcecce aaagtgtggg attacaggca 5460
tgagccactg cacctggcetg ctgaagettt ttaaaagagce tgagggctgg gatgtactta 5520
gcteccacgte cagcactgag taaatgctta acgaatgact gtgttactac caagaattat 5580
tgtttcactc tccctectte ccectetectet gctgeccccaa actactcage atcctggeac 5640
tgcaggctcg cacttagccce tggataccca gattcatcct cctcecectgg gatggcatag 5700
aagagacttt aaaaccaaat gagccaagac tccaagctcet gaccacacct cccaccccac 5760
cagtcttcte tatgcaccecce ctcectatcectgg agcccccage caggtcectgg acccaggtag 5820
ctacatggca gagcatttaa tgtgtgcctg gcagccatgg gcaccattcect ccacacagaa 5880
ggcaggggac aggtgcacaa ggcgctgaga ccccagcagg gctaactgtce cttgtctceag 5940
gagcecctace tggccagtct tgggccaggce cttggggact gggagtaggg gctgageccce 6000
gtctgtacag tctectggcecce catgggcacce aggtgccage tcectcegcacce cagtactecce 6060
attgctaggg ctgctggaac ctgcagggtg gcagagctgg gcaggactca ccctataacc 6120
atgtccactg tggtgctgct gctgcagaga agtgtttceca atgctgcgac ccecgggtgtgt 6180
aggacgggga ggtcacgatg gcgcgacgtce tgcagaaatt tcatgaggag gtatcagtct 6240
agagttacce agggectegt ggccggagaa actgcccage agatctgtga ggacctcagg 6300
ttgtgtatac cttctacagg tgagtgcaga ggtgacagca gggatacctc ctgagggttg 6360
gagacagctt cccccaggat atatcaaagce tgcctectta ctcecccccatce tceccagettyg 6420
ggaaagtgtg gagaattgag cagatggact ttagctagaa atgtttgaga aatactgatt 6480
agagcttggg cttcagacac aggtggtcgt ggagtaaaat ctggtctcca tetctecctg 6540
gctgtgtgac cttaagcaaa taacttgacc tctctgaget tcagtttett catctgtgaa 6600
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ggggagatag caatcctgat ttttgagatt ggaatgagaa ttgaaggagg tcaccgtgtg 6660
tgtggacctg accctgggga aatgtcctca gactgaggct attcaaggtce atcagaccct 6720
cagtcaaact ccaatcccag cccagcacag geccctgggyg tegggagetyg gggecatate 6780
ctcceccaca atcctgggece ctgagatctg ggctagggaa cccttcagge aggggagcat 6840
gaggccttte ccteccatgge tgcccaggct gtgcctggag agaacagatc tcggctgtag 6900
gaaatggggc cagaaagggg cctecggtgat tggctcectgge agctcagetg gcacttgeca 6960
atgctctggg attttatget ggcagatcgg gggtccccac catttcecctgt cattggaget 7020
tgtggetttt ctattcaagg ccccacaacce tgctcaggct geccgactgge ttceccaggatg 7080
tgcctetggg tgtgttcagt agggtcaggt ggctctggga ccttaagcaa gtaacattcet 7140
gagtgcctge ttetecttga ggacccacca catctgccca cagcectggetg ttetetecte 7200
tccaggtece ctcectgagece tetcaccttg tectgtggaa gaagcacagg ctectgtect 7260
cagatcccgg gaacctcage aacctcectgce ggectectege ttcectecgate cagaatccac 7320
tcteccagtet cecteceetg actcecectetg ctgtectece ctcectcacgag aataaagtgt 7380
caagcaagat tttagccgca gcectgcttcett ctttggtgga tttgaggggt gggtgtcagt 7440
ggcatgctgg ggtgagctgt gtagtccttce aataaatgtce tgtcgtgtgt cccatacact 7500
gttgtagatg ttatggattt agtggtgaac gagacaacct taacagcatt cacacagtta 7560
gtcgtgaaat gcttactgag cactcaccac agccatgcgt tattcagaaa ggccaaggca 7620
cacagtggeg atgtccccag aagctctcag accagtggga tagaccagca gggttagagg 7680
tg 7682
<210> SEQ ID NO 4
<211> LENGTH: 8269
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
agtgagctgt gatagcacca ctgcactcca gectgagega gagtaagact atgtctcaaa 60
ataaaaaaga aaaagaaaaa gaaaataaat ggttgctaac tgccatgaga tttactgatg 120
tctatcataa gactatttca taaggctgat tctaatcaga ctatttacta cagctatget 180
aataaatgtt atgtttatag aggcttattc cctaaaataa tatttactgg ggcctcctca 240
aataaaaata ctgtatttat agaggttttc tctaataata atgacaattg aagatttctc 300
taataattta ttgaggccta tttaaataga aatatttgcc gagacttatt ctagtaatca 360
tatttatagg ggcttactct agcaataata atgatataat tatgactcca gactcaggac 420
tccaacttac ctgctcaact tacttactca acattcccac ttgaaaagaa gaggcatcte 480
caatctcaca tatccaaaaa taagttcctg atctcacaca cagectatgt gttectecca 540
tggtcttecece catcttagga aatggcaacc ccatttttta ttttacttat ttgttttttt 600
gagatggagt ctcgecctgt tgcccaggcet ggagtgcagt ggtgcaatct cggcetcactg 660
caacctcege ctccectect gggttcaagt gattctectyg ccetcagecte ccaagtaget 720
gggattacag gcgtcectgceca ccacgeccag ctaatttttg tatttttagt ggagacgggg 780
tttcaccatg ttggccagge tagtctcaaa ctectgacct cgtgatcege ccgectegge 840
ctcccaaagt gctgggatta caggtgtgag ccaccacgece cggccaaaca accccatttt 900
tatccagcta ctcaagccaa caactttggg attcaatgtt ggcecttttttt tttttttttt 960
ttttttgaga cagggtctca ctcttgccca ggctacaatg cagtggcgtg atcacagcetce 1020
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actgcagcct ccacctcececca ggctcaactg agecctcececac ctcagectece tgagcagcta 1080
agactacagg catgcaccac ccactatgcc tgggtaattt tttaattttt tgtagagatg 1140
gggtctceett atgttgecta gactggtecte tgtctactgg tcectcaagtga tcecteccacce 1200
ttggcctece gaagtgctgg gatcacatge gtgagccacce ccagctggece tgtgtcetget 1260
tttggtttce tgtaaatcct caaagacagc acctggcaca tggtaatcac tcaaaagaac 1320
atttgttgaa caataaatct ttattcaggc caactgactt acataaagta agtgctgttt 1380
attgacttac ataaagtatt atttattgaa atgtactcta atgatactga gatttaatat 1440
ctttttatca ttataatagc cattaaatat tatgactaga gtgcacctca atagaaatga 1500
tgatgccttc cataataact gtttaccatt agcattcatt tctttaatag aacgtaggtt 1560
aattgaggat tagtcttttt aaattttatt ttattttatt ttttttgaga tggagtctca 1620
ctctgtcace caggctggag tacggtggtg cgatcttgge tcactgcaac ttcectgactcee 1680
cgggttcaag cgattctect gectcagect cccgagtage tggaattaca ggtgcacgcece 1740
accactccca gectaattttt tggggtectte cgtggcagat gggggctact gaggagcettt 1800
caagccceggg agaggttgga aggggctgga gaaagttgga agagacctgyg gtgattcaaa 1860
aaaactgaca gtgcttagac aagactgaca gagacctaag agaaccaagt ggccaagcag 1920
gcgacgtgag ctgtgaaccce cgaaaatctg agacaggtcect cagttaattt agaaagttta 1980
ttttgccatg tagtcacagc tactcaggag gctgaggcag gagaatggcg tgaacccggg 2040
aggcggagcet tgcagtgage cgagatcegtg ccactgcact ccagectggyg caacagagceg 2100
agattccatc tcaaaaaaaa gaacaataga aagtttattt tgccaaagtt gaggacatgc 2160
geeegtgaca cagectcagg atgtectgac gacatgtgece caaggtggtce ggggcacagce 2220
ttggttctat acattttagg gagacatgac atatcaatca atagatgtaa gaagtacatt 2280
ggtgcatcca ggaaggtggg gacaactcaa agcagggagg gggattccac gttacaggta 2340
ggtgagagac aaattgttgc attctttgag tttctttttt cctagatgga gtctaactct 2400
gttgcccagyg ctagagtgca gtggcacaat ctcggcttac tgcaacctcce acctectggg 2460
ttcaagtgat tctcecctacct cagtctectg agtctgagac tacaggcgtg caccaccatg 2520
cceggctaat ttttgtattt ttagtagaga tggggtttca ccatgttgge caggcetggtt 2580
ttgaactcat aacctcaggt gatccacctg cttaggectc ctaaagtgct gggattacag 2640
gcatggccte ttttgagttt ctgataagcc tttccaaagg aggcaatcag atatgcatcg 2700
atctcagtga gcagagggat gactttgaat agaatgagag gcaggtttgce cctgagctgt 2760
tceccagectg actttceccect ttagctcagt aattttgggg ccccaagatt ttectttceac 2820
agagctctca ggaaaagctt cagaaggagg cctggggttt tecctectggca accacagacce 2880
acatctggtt gagaaagctg ctggagatcce tgcgagcaat tctgtcttca aggccccagce 2940
tgccttgect ttgtgctett aagagatggt cttggctgge tgggtgcggt cactcacgcece 3000
tgtaattcca gcactttggg aggctgaagce aggtggatca cctgaggtca ggagttcgag 3060
accagectga ccaacgtgga gaaaccccgt ctctactaaa aatagaaagt cagccgggca 3120
tggtggcgca tgcctgtaat cctagttact taggaggctg aggcaggagg atctcttgaa 3180
cctgggaggce agaggttgcet gtgagccccg atcatgcecat tgcactccag cctgagcaac 3240
aaaagtgaaa ctgcgtctca aaaaaaaaaa aaaaaaaaaa aaaaaaagat gaccttcact 3300
cacccgetet tactggcettg tggtgtetgt cagagggect gggcectgtga tcagectgtg 3360
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atacctacat gtgcagagac tcactggagc caggtacagg tcacctctgt gtatgcatgce 3420
atgcatgggt gtgatggtgg tggtagtggg acccacttgg ggagatgaga aatgaggtta 3480
caggcttgga cctggaggtyg aaaggagaat gaaaatggtc ggagttaggt atgaattata 3540
gaggttgcag agaagaatga aaagacagtg gctgggcgca gtggctcact cctgtaatct 3600
cagcactgtg ggaggctgag gcaggtggat cacctgaggt caggagttca agaccagcct 3660
ggccaacatg gcaaaaccce atttctacta aaaatacaaa aaaaaaaaaa aaattagcect 3720
ggtgtggtgg cgtacaacca taaccccagce tactcaggag gctgaggcac aggaatcact 3780
taaacccagg aggcggaggt tgcagtgagc caagatcatg ccactgtact ccagcectggg 3840
tgacagagtg agactccatc tcaaaaaaaa aaaaagggtt gggatgggaa tgagaatagg 3900
gtcaagtttc aggaagagga tggggttggg tttggagtag gggctggggt taataatgga 3960
gaggggtttg gtttggagat agggtggggt ttcagaatga gaatggagtt agatttgagg 4020
gtgggaaggg tataagggtt ggaactggga ataaggatga tgttgagttt gggaattaga 4080
atgacgttag gtttggggat gggggcgaat cgggggatgg ggttgagtgt gtagttggga 4140
ctgagaatgg agttctattt gaggatgggg gttggagcta gggtggagat tacgaatagg 4200
gatgggattg ggtatggagt tgtgttcagg aatgggaata gggttaactt tggggatagg 4260
gatgggttga atttgtggtt ggaactgggc ttgatactga gtttggggat ggagttgggt 4320
ttggggttaa ggatggcttt gggtttggga gggggtcagg gtcacagata gataggctgt 4380
gtgctctgac ctgctactca ctgcacacca tggcaggttt tccggagacc tggcectgcetce 4440
atggcctetg ccacctcectgg gagcecctgtge tcataaatgt gttctcagag tggtgcagat 4500
ctgagtgaag gatgggggct gccgatctga gtctctcecaa taaaggagag gaaccagtct 4560
tccaggtcat ttcccattet ccacatttge cagetgtect gggactgctg gaccagttca 4620
tctccaagac agaggtccte ttccagacta ctcececctatgt attagtctat tetcacactg 4680
ctataaataa ctgcctggcec gggcgtggtg gctcacacct gtaatcccaa cactttggga 4740
ggccaaggtyg ggcagatcac ctgaggtcag gagttaaaga ccagcctgtc caacatggtg 4800
aaaacccgaa aatctactaa acctgaaatc tactaaaaat acaaaaatta gctgggtgtg 4860
gtggcgggca cctgtaatce cagctacttg ggaggctgaa gcaggagaac tgcttgaacce 4920
tgggaggtgg agattgcagt gagccgagat tttgccactg ccctceccagece tgagtgacaa 4980
gagtgagact ctgtctcaaa caacaacaac aacaacaaca aatgcctgag actgggtaat 5040
ttataaagga aagaggttta tttgattcac agttcagcat ggctggggag gcctcaggaa 5100
acttacaatc atggtggaag gtgaagggga agcaagccac tgtcttcaca gagtggcagg 5160
aagaaggcca agcgaaggca ggaagagccce cttaaaaaaa caccatatct tgtgaaaact 5220
cactcactat cacaagaaca gcatggggga agccggcccce atgattcaat tacctccacc 5280
tggtctctac ctagacacgt gaggattatg gggacacaat tcaaggtgcg atttgggtag 5340
ggacacaaac cctaaccata tcaccgtttc acagaggtca agttttcctg ggecttcectac 5400
ctgggctgtg gtaccgtcac cttatacctg ctegtagatg aggtgttgcce aggacctgat 5460
ggtgtggatg gaagaggcta gcgtttgggg ggctggagaa ccctaaacca aaatccttat 5520
gteeccccaac acccectagg cccceccgate ctggtgataa aggccaccag getggagecce 5580
ccacccaagc agggatgcca ctgaactcat taatcagatg aggatgtggg tatgtctgac 5640
tctctgcaaa cctttcagaa ttgtgattct ctgectgtttg cctgcecttg gecatatgetce 5700
caaactgggg cccaggattc tgagctecctg ccecgectett cctceectcag gacctggagt 5760
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tcaggcceccce agctecttece tecttaagce ccaggagttce taactcccaa gtcecccectect 5820
tcagtagaga ccctagactt ggggacttce tctecccagaa tggaagactg cataacccac 5880
aggaaagcat gacacatccc cagctgtcce cteccagecac atctgeccte cecccttaatg 5940
tacaccctag cctgattgge ttectceccac ctcagggcecce ccaagcectcet ctetctecace 6000
tctteccagga agccccgact tggtgttgaa ggttccatgg gtgggagttg tagaatctgt 6060
gacagaggca agtactaaac caccgcccaa accactgatg atctgacacc ctcagtgecce 6120
tcececatca cacactaage ggggaactgg accccaggga ggggagggag gacgttgect 6180
gtgcaatcca ggaagggagg gtatgtgaaa agctaccggg aactgtgtga aaccaaacca 6240
gcctcatgtyg acaaagcgca ggacccctca ctgccccaac tgettgetgt tcetetcttte 6300
ttgggctcta aggacccagg agtctgggtg cacagcctcece ttctcectctga gattcaagag 6360
tctgatcage agcctcttece tectceccagga cccagaagcece ctgagcecttat ccccatggag 6420
ctetgeeggt cectggceect getgggggge tceectgggece tgatgttcectg ccetgattget 6480
ttgagcaccg atttctggtt tgaggctgtg ggtcccaccce actcagctca ctegggecte 6540
tggccaacag ggcatgggga catcatatca ggtaagggga atgggtgtcc tacagagggg 6600
ttgccagegg ggatgggtge tcagtggtct tcteccgatce aggctacatce cacgtgacgce 6660
agaccttcag cattatggcect gttctgtggg ccecectggtgte cgtgagcectte ctggtcectgt 6720
cctgettece ctcactgtte cccccaggcee acggccegcet tgtctcaacce accgcagect 6780
ttgctgcagg taaggactct ggactggact ggggcatcgce gagccagcga attcctgecg 6840
aggagctgag ccatctctet tgteccttgte cccagccatce tccatggtgg tggccatggce 6900
ggtgtacacc agcgagcggt gggaccagcc tccacaccec cagatccaga ccttettete 6960
ctggtectte tacctgggcet gggtctcage tatcctettg ctcectgtacag gtgactatce 7020
tgcccactge cctggggage tttgggaggg tccagttggg gtccecctgagg acagagggca 7080
ggggcaagtyg cttaaactct ttectggctcecce ccaggtgcec tgagectggg tgctcactgt 7140
ggcggtcecee gtectggcecta tgaaaccttg tgagcagaag gcaagagcgg caagatgagt 7200
tttgagcegtt gtattccaaa ggcctcatct ggagectegg gaaagtctgg tceccacatcet 7260
gccegeccett ccagecctte cccagecect ccectettgttt cttcattcat tcaacaaaat 7320
ttggctggaa tctggttatt ttgagattaa ttctgccaag acataagcca actgtctgece 7380
agctecatgg taggagcetgg gcaccaaggg aaggtgaggyg cccaccagge cgaccagcect 7440
gcagggeget cctgeccagt acgagtgcce ggccegtgtg gacacaggcet ccaacccegtyg 7500
tctatgtecte cecttcecteca gecacttttet tecteccecetgt gtcetttcectee ctttagetgg 7560
ctectetttee ttectetctee ctetetgatt ttgtccecect tgccagaact cageccttece 7620
ttgcactcag tcagttctcect ttgcacattt ccccatgetg gggacactgg cacgggtcag 7680
acccaggece tgcccagcag gggctcagte tgtggggtgyg tggggaggag gcacttacag 7740
accagaagca gttaatacag gccagacagce agtcccagtyg cagggagaat gccggaaaaa 7800
gactgaccat attgtggagg gatggagacg acttttctgg agagagaaca tttaggagct 7860
tcttaaggge cagggaaagg taatatccag gcagagggge ccaaagatga acgtgcagaa 7920
aagtcaggag tcttgtgggg atgaagatcg gtaatttagg gtcaggatat agaatgtggg 7980
gggcggggga tggaaaatga agagggagag gcaggtgggg gctgtggect ctaatgtcat 8040
gctggacttt ctecttgaaca tgatggggag ttgggagaaa aattgtgggc aggggaggga 8100
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cagtgtcage tctgggtgce agaaagaccce cectgtagac atggagggga ggccagaagg 8160
tgagggagga acttggcaat gcaataggtg ggacatgatg aggcctgacc tgggaccagg 8220
aaaggaggga atgagccaga cagattcagg ggcaggagga gcaggactt 8269
<210> SEQ ID NO 5
<211> LENGTH: 477
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5
caggggtcag gcaggtaatg aagtgatcgg aaggtgatga ggcagtggca gttgagatte 60
acgttgcagt cgccccaage tggccaggece agggagcaga agcatggetyg gatgecggag 120
cccaccagge tccccactge agggcaagag tggcaggggyg agagactgtyg aaaggagcat 180
aggccaggte ctgggtgaaa getgtgtect cagecttgac tgatgggtat agggagccac 240
taaatgcctt ggggcagaga ggtgaggaaa aaaatattta ccgagcatct acaaggtgca 300
aggtactcac tagatgcctt cagtaccaaa gcttctcaaa cttagtatge atatcactct 360
tctaagaatt tcattaaaat gcagattcta attcagcaga tatagggcag ggcttgaggt 420
getgtettta ataagctcce agtgectggg actgcacttt gaggagaaga getgtgt 477
<210> SEQ ID NO 6
<211> LENGTH: 1800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
tcatccttee cccagecagg gectctgace tetecactee tgtgtceccett cccecaggag 60
gatctctgee ccactcagta tccggcagat cccttgttat tettgtgett ttagaacttt 120
tgctgttttt ggccaacttyg aatcaacatt actgtctect cgagegttte tctgecagge 180
aggggactag gaaagcagga ctgcagggcece tgctcattgg gttctaagat gtgggtgaat 240
tcggagtggg gttgtgcagg getcccactyg agaggaggge aggggceccect tgtgaagtgg 300
ttagctcegte ttgtcaatag gtcctcagaa catcccttte agtctcttet caaagaagece 360
ctttcaaacc aggcccttge tettcectgtga tcgaagtget tgacttttte tgetgttget 420
cacatccgge ctgtcaaggt tgttttetge cagectggte gtecatgcac cccatactat 480
tctcatggac tcataccegt gaggaattgg gaggtaaggyg caagcacctce agcacgetgt 540
gtgggaccee tagggttgca cctgggagga gcaaggcecac acggacctgce tgtcagetece 600
tatgctccca tctggetgga accaacccca agettggggt tcagtgceccee cggeccatge 660
actcagcatc tacacccatc acccacctgg cctectggte ttetgaccet gggatctcece 720
aaagaacaga gcagagccaa ggctggecag gatgagcegea gtcetetcetga gatgggacct 780
gaaaacaggyg gcacccttgg caaggaagga ggcacacaga gtgggaagca gccaggcectg 840
gettegagte ctgectggge actceccccac aaggagactg tgggcaagtg acttccctte 900
ccaagecget gggetgetcece acagcagaaa tgtggcagtyg gegecaccect gaaggttgece 960
gtggggagtyg aggataaggc atgcagagtg cccggctcag actggatgac gacgacggec 1020
agtggcaact tctctcctaa ttgtgcaage aagcagtcat ggacaaatcce ttgtgagagt 1080
gactgtgtgt acaccaggac acagctgcac aaacaccatc cctaccctca taatgctceca 1140
gtttagtggg ggagacagac attaaacaca tccacacata agaggatggt gatgaagtgt 1200
catcaatttc acaaagaaga aataatggac tgagataatt gacagagtgg gggacctaat 1260
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atagcttagg gggtcacagg aggtctctat agaacagact tgctgcctaa ggagctacct 1320
aagtagtgag gatggagggg aaggggtcaa ggctggagaa agcttagggc gtttgagaac 1380
tgaaatgagt tcatagtggc tacacgtacc cggcccatgt aggtaattta aaatttcctg 1440
gtgtgattga aaaagcaaag ggaaataggt aaagttaatt ttaataagat attaaatgta 1500
aggcatctaa tgtaaggcat attatatagt ttcatcatgt cattaacata aaaattatta 1560
atgagatagt ttacatttct ttttaaatac tgagtcttta agaatctggc aaatatttta 1620
catttatatc acatttcaac tgagactagc catatctcaa gggctcaata gccacatgtg 1680
gccagtgacce atcgtattgg acagcacagce tccggacatc ataatattgc aaccactact 1740
cccaggaaag actggttcac tggcacaggc ttcagacacc tgccagaagt gcectttagaac 1800
<210> SEQ ID NO 7
<211> LENGTH: 2040
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
aatcatccct aaaaaaccct getttgeagg attetgtgtyg gettatgaga gatgaggagt 60
atgaaaacac cttgtaaaac caggaggccce tttacaaagt cagaagcage tccteggtge 120
tacagtctag ttgagggtct gactttagga agtcacaagg aacttagaaa tgggaagggg 180
cttccacctyg acaacagcag ctctgecact ggaccgggte ttecagecta gctcecaccac 240
tcttetcatg ggtaaactct gecttcatet ctgttttete atctectcaca caggetgaga 300
acacccagcet ctcaggetge cgggctgagg gtcaaatgag tcecectgacca tcacgtgcac 360
agggcctgac ccaaggcagg tgctcaatcce ctggcacttyg ctettgttge cttagagggg 420
accttgcetge ccacaccegt ctcageccag acctggagea gcacttcatyg tgattaccac 480
aagggggcge ccctaagett tccattcact ggaaccattt cattgaacct gtcattcage 540
ccttecttee acatcectac tgctatecta gagccaggag aaagcccttt agaaaggagce 600
tctgcagace ccgaaggcat ctgctgtagg ttcagtgact cttagagaaa cagccctget 660
ttccaaggee aaacactgca tgtaggtaaa tttgtgacct gtggtggece tcccaccaac 720
ctatcagctg agtgtcttca agttacttct ctaactttect tgggcctcag tttectcacce 780
tgaaaggaag agttggaaat aatcactctt ggtgcctgtyg ggagtgcttt gtaaaccatg 840
gagtgagctyg cacatgtgtt tcataactgt ccttttcatt gttcctataa accaaaaagt 900
atctgagaca ggtctcaata aatttagaga cttagtttge caaggttaag gatgtgecte 960
ccaaaaaagg aacacaaaat cccaagaaca acctgtgatc tgtgcttttt tccaaagagg 1020
attttgagtg cttcaatatt tgaagaggac aagtaggcgg gaggggaaag agggagcgta 1080
tggtcacatg tatggtcaca tgactgaatc tacatgttgc acgtgaaaaa aggcagaata 1140
ccaaaatagt caattatggg ctgggcgcag tggcttacac ctgtaatccce agcactttgg 1200
gagacggagyg ctggtggatc acttgaggtc aggagttcca gaccagectg gcecaacacgg 1260
tgaaacccca tctctactaa aaatacaaaa actaggtgga catagtggca ggcccttgta 1320
atcccageta cttgggaggce tgaggcagga gaattgcttg aacccgggag gtggaggttce 1380
cagtgagctg agattgcgcet attgcactce agectgggca acaagagtga aattctgtcet 1440
caaaaaaaaa aagaaaagaa aagtcaatta tttattcatc tggtgttcag caaatgttta 1500
cgtaagataa agtaagcata gggcagctac ctgtggagac acctggcctt ctatctgact 1560
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gttatttttt tgttgttgtt tatttatttg tttgagtcag agtctcgcag tgtcccceccca 1620
ggctggagtyg caatggcgcg atctcagectce actgcaacct ccgectceccca ggttcaagca 1680
attctectge ctcagectte tgagtagectg ggattacagg cgcccaccac catgectggce 1740
aaattttttg tatttttact agagacgagg tttcactatg ttggccaggc tggtctcaaa 1800
ctcctgacct cgtcatctge ccacctegge ctecccaaagt getgggatta caggtgtgaa 1860
ccactgcgece cggcectate tgacctttta tctgtageta tattcttagg aacaaaagga 1920
aggcagttta ttctgtgact cagcttccag cttaatctcet cectttggca tagtgaatga 1980
aggtcccgag attttatttt ccttttacat tcacatttag cagattgtac cacttgggat 2040
<210> SEQ ID NO 8
<211> LENGTH: 540
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
atgtcaccat taatcctcat gccgactttg ccatataagt ttaccctgat tttttttttt 60
tttagatgga gtctcactca ttgcccagge tggagtgcag tggtgcgatce tcagcetcact 120
gcaacctceca ccteecegggt tcaagtgatt ctectgecte agectectga gtagetggga 180
ttacagatgc acgccaccat gectggetaa tttttgtact tttagtagag atgtgttggt 240
caggctggte tcgaactcct gacctcaggt gatccgeceg cctegaccte ccaaagtget 300
gggattacag gcatgagcca ctgtgeccegg cctgcectga ttttaacaat aaggaaattce 360
aggcttagag aaatatctcg ccctaageca cacagcttga gagtagcagyg gtcaggattt 420
gaaccaggag agtgggattc caggtaattg tgggccgget ggctcatcac aaaactgtaa 480
cccaaaggcet tgccagattt gectgcacac accacttect ctggggaaat gcagctacca 540
<210> SEQ ID NO 9
<211> LENGTH: 660
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
tttatcagga gctaatttgg ctcacactgg acccagaatc ccacccccca acttcatttg 60
tggtccaatt atagtctttt tttttttttt tttttttgag acggagtctce gctcectgtege 120
ccaggecgga ctgcggactg cagtggegea atcteggete actgcaaget ccgetteccg 180
ggttcacgee attctectge ctcagectece cgagtagetg ggactacagg cgeccgecac 240
cgegeccgge taattttttg tattttttag tagagacggg gtttcacctt gttagecagg 300
atggtctcega tctectgace tcatgatcca ceegectegyg ccteccaaag tgctgggatt 360
acaggcgtga gccaccgege ccggcccaat tatagtctta tattaaacag tatccactge 420
agctcccaaa tatccataag atcacctgtt attagtctet tegtgtcagt gaacctgcetg 480
catttgtgte agcaagtgca aggctgecte tggacgtgtt cctcacctet gcactgtact 540
ataagcccct tggettttgt ttttggaatg accctttgaa ataagtaaaa tcctgaaage 600
aatagtttag gaaatctacc tgtcacttct gtagtcatac aatgccacat gtaaggttat 660

<210> SEQ ID NO 10

<211> LENGTH: 1140

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10
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accctectaat ccccagactt taaactggga ggtagcagag tggtctgatt aagaccttag 60
acaagggttt cttgtctggg cgcagtgget cacgectgta atcccagcat tttgggagge 120
caaggtgggce agatcacttg aggtcaggag ttecgtgacca gectggccaa cgtggtgaaa 180
ccccatcetece actaaaaata caaaaattag ccagatgtgg tagcaggcetce ctgtaatcce 240
agctactcegg gaagctgagg tggaagaata gettgaacce aggaggcgga cctcagcact 300
tctgectggg tgatgggagt aaatcctgtce taaaaacaaa caaacaaaaa aaaaaaactt 360
agacaatggt ttctcagctt tttttaatca ctccccaaca agtcctttta gatattatat 420
tcttttgtgt gtggecggggt acatagcegtg tgtatatgtt tgtaggttac atgaaatgcet 480
ttgatacagg catgtaacgt gtgataatca catcagagga aatggggtat gcatcaccte 540
aagcatttat cctttgtgtt acacacaatc caatcatact cttttagtta tttgtaaagg 600
taaattaaat tttttttact atagtgccce tgttgtgett gtaaatacta ggtcttattt 660
attctaagta ttttttgtgc ctattaacca cattatatat atatatatat atatatatat 720
atatatatat atatatataa tttttttttt tttttgagat ggagtctcge tectttcegece 780
aggctggagt gcagtggege tatctegget cactgcaacce tccaccttece ggtttcaage 840
gattctectyg cctcagecte ccaagtagtt gggattacag gcacccgeca ccacgectgg 900
ctaattttta tatttttagt agagacaggg tttcaccatt ttggccaggc tggtcttgaa 960
ccectgatet cgtgatccac ccacgttgge ctecccaaagt gectggaatta caggcegtgag 1020
ccaccatgcce tggcccacat tacattctta ctcacctecce cctaccatgg aattttatte 1080
cacagatatg ctattggttt agctactata tgtatatctg tgttttatac ataaagcaca 1140
<210> SEQ ID NO 11
<211> LENGTH: 900
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
acaggacagc caggtgagtt gggaagggaa gagagcctge cacgggcaca ggcatgttgg 60
gggaagtgga agtggtgaga gcacagtagg aagtgagaag gggcgggcecg tgcttaccag 120
geegtggact taaaccagga tgagagaacc cctggaggceg tttaagttgg cagacttgga 180
tttcaggaag agctctectgg cttetgggtyg gagaatggece agtggggtaa gtggtgagag 240
gaaagacaga gaacggagaa ggttagatgg gcttgggaaa ttatccaggce cctggatgga 300
ggtagagatyg tgtgctcatg aacacggagg ggattactga tgtggggtygg atgagactgt 360
cgtcaagagt gtgggacagg aagagaggga gagtcttgge cagatccaag aaaggagccce 420
tcagaagagg aggggagtca gaggcaagga aggggctgag gcagccagece cagctgagtg 480
gaccccagga gaggtatcaa ggggtggtgt ggggtgggga ggggccagtg tcagaaagtg 540
gatggggage ggectgacte tgcttttgte ctgtggectt ctggccaaag gcagggaaag 600
gtggccaaac actgagacca agaacaaaga aagaaaactg ctggtggact tcttccacca 660
tgagcaggcee accaageccg cagcactgca ctgcagceccee cagetcetgte ctggggttgg 720
gggaggtgayg gaggggcaag gtggggagca cacagagcac ccgctgtect cggaacacca 780
cagcgactag aggtaaggga gcaccggatg tggetgggat gtgggcagca aggggccaga 840
ggggecttga aggggtcaca gaccatttaa tgaaggtgta ttgaaggcca ccatgggeca 900

<210> SEQ ID NO 12
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<211> LENGTH: 660
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
agtgcctggg actgcacttt gaggagaaga getgtgtgtyg cceccagtgtyg gtccagtgag 60
tactctggge tccctetegt gggcagggaa getgagggece ccatgagete tcccagette 120
ctgaaggcte cccattaatg agagctgact gtgetgtget ttgctgactyg cagggectge 180
tcectgecee ccacctecag gttggggtaa gtggcaccte tceteccteca getecgeagt 240
cttecectgag gtttagatct tccaggttta taaagtcagg ccectectgtt ggcagetgge 300
ctccacccetyg gagtatctga gettgectgt ggcagcatcet aaagatagtce tcccttacag 360
gaaacaagat actattggct aactctgcaa ataaaatgct cttagaggga aggaaaggga 420
aatactcgte tctggtaaag tctgagcagg acagggtgge tgactggcag atccagaggt 480
tcecttggea gtccacgeca ggtaggtgca caggactagt tgggtacctyg tgggtggggt 540
ggagcagtgyg acagctaata ggttaataat gectgtttge ttacgtgcag acaatggaaa 600
ccattttect ggggatgttg tagcctaaat atgtccaagyg ggatggaaga gtgggaggca 660
<210> SEQ ID NO 13
<211> LENGTH: 2100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 13
ttttgggttt tctttecttgt ttgtgttttg ttttttgaga cggagttttg ctettgttge 60
ctaagctgga gtgcaatggce acagtctegg ctcactgcaa cctetgecte ctgggttcaa 120
gtgattctee tgectcagee tcccaagtag ctgggattat aggcatgtac caccgccegyg 180
ctaattttgt atttttagta gaggcggggt ttctccatta ataaattcct ggcacaaatt 240
tagtgttcaa ttttgatata tgttgttata accattgtga ggatactcag gctcaggttt 300
gtgtgggtygy aaaacatggt cttcagaaag aaattatgag tgcaagacag gaggaaatcc 360
atcagaggce ccagctgagg actgaccacg gettgttatt tetettgect tgectetgge 420
aatcacagcce tcacagagcc tgcaatcctt getttgtgag tttatagetce agtccagaga 480
atggctaaga aagtttagga ttctttcaac acccactcca caaaaaaaaa aaaaaaaaag 540
aaaagaaaaa aaaattaatt tttgaaatac ttgaggtaga aaacttgagyg cagaaaaaaa 600
ttgagccaaa aaaaaaggaa aattgaacca cgtgaaagca ggcaagaaag cttgcattge 660

tcagggcate ccaggeccag agggcgettt ggagggaget gggttteetyg agaggaggca 720

gggtgggtga cggacctgtg ctggagagcce ttgaggacca ctgtgggttyg ggaatggggyg 780

cagtggattyg gggttcaaaa ccecctgggaa tgagaaatgg getcaggaag gctagggtgg 840
attctttecat cttectettt gettggettt attttcacaa aggaaggcag ggcaggaaat 900
agtctcagece caacttcagt gtggttette ttagtgetca ggettacetg gcacttgeca 960

cacctctggg atgggagcac ctactatcca tcagccacgt geccagtctcecce acaaagtctg 1020

ctecctgaacce ctgctcectceca getggceccca cttcacagat ggggacatag gcagcettggce 1080

tttggaatga aggaatgaag tcaggaatga agtcctggct ctgcacttgg tgactgtgca 1140

ctgggcttge taagtctgtt tectgctttt aaaatggaga ttgtccatca gectttgaag 1200

ccatgtaatg ggtatgtgtc aactttctgc aaggattaaa ggcatggtat aggaagtccc 1260

aaacacactg cctgacccat ctttgatgct caagaaacga tatatgttgt tgtcatgagg 1320



101

US 9,096,900 B2

102

-continued
aaactgagcc tcagaaagtt tggatacctg aaaaacactg actactattg aatgaggttg 1380
tgaagaatcce agagctgtag gggcaggaaa gcaaagaacg tattagaget gacccagtca 1440
ggacgatcgt ctatcccctt cctcacccca ceccatecca ggaggaagec tgeccggece 1500
taggcagcta tggcacagtg gcaatgtcag gtatggttct cecctagccag agaccctagce 1560
ctcaaaaaac ctccttcttg ggatccaggce atccaactge tectceccccag ccccagecte 1620
tgacccagta tcctgagtcec agagacgttt ggaaccagca cctgtaatgg aggagctgaa 1680
caaggagggg aacttctgct gectccacage aggtcacggt cataggaggyg agtggaacca 1740
gaatggcaga atccagatct tggctgcectt tcccaaggac ttgttctgat tcectagcage 1800
acagcccagg cattccgaga agttgggctce tctggcatca ctcactctge ccagaagagce 1860
caggggaaag ttggggcttc tagctgaacc ttgatcccac ctgccctctt gaggggctca 1920
gaatctgetg getgcettcac aggtgggatt ctcacggcac gctggccaca gctgatgett 1980
cgacccecte atcttgtttyg gecaaagtge agetttttag cttgtgagta aggaagaaaa 2040
gctgtatcat atgtctttaa acatcttecct agaccacctt tgtttteccecce ttaaagtgtg 2100
<210> SEQ ID NO 14
<211> LENGTH: 1380
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 14
atgtattaag tgcttgctgt atgtgacaca ctgtgccagyg tgctcccctt aaaacagtte 60
tgtgggcagg catgagaatg aatcccgatce ttacagacaa ggaatgttag gctcagaggt 120
ttcaagctca cccatcactc agccagagag gacagatgca ggattcaatce tcgggagtge 180
ccgagtccac agaagttect gtgctgaagg accgaccaca ggcacataaa gagatgcgag 240
acaattttta ctggatttgg ccacctcteg aggtceggett tgccagetet tctcactggg 300
ggaaggggayg ggagaaagta gctagctcca gggtccectaa catagaacca ccaaggactt 360
gactattttt actcatacag cagcttgtct gggaagatca tgctctgtga caagctgcag 420
gcactaagta gcaatttctg tttecccacat attagettga gtcatataaa actgacatgg 480
atgtggctca aaaatagctg tatgtcagcc attttatacc atttgactta aatgttatta 540
attaacgtca cagccagaga ttattctctg agaaaaggge attgtagect gaagcagaga 600
aagcatacac gttcecctggg gttgagaact catcacagec tgagacaget taggttgtaa 660
agcceeggee cacttatccce aggagagtcet gggtgagatyg caggccccaa agcagaggcet 720
gggaagcgag aagtgacaca ccctggetgg gtgggeccte atcttggtga gacaccacct 780
gggtaaaacc atcatggaaa gggtgtagtg gggcgtggaa actccctegg ttaaagegtg 840
agctttgetyg taagttgtgg taaggaggga ggcagtgaca accaggaggce ctgttttgag 900
ggtttctgag ggacccatct gtggtatcac gaggagacgce ccagaggagce cgtgtgaaag 960
ggctgectee cagecggete tggagtgaat gagcagcaag tcectggetgce gaaaagaagyg 1020
ggagtgcagc ctgcagaagt gtcttctttt ttcaattcct gctcagaagg aaacaggaga 1080
taagaatagt ggggaagtcc aaaccaaagt gaactatagg gctggtaatc gtagggggaa 1140
ttagtcaccc ggagactagc ccagcagact aacggagccc catcctccat cttgaatcag 1200
tcagccecte tatgactgca gagtcctgaa tgatggcaac accttcectctt cacttagegt 1260
tgtaggatga ccaacagtcc tgatttgcct gggactgagg ggttcccaat agatgggact 1320
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ttcagggcta aaaccaggaa agtcctgggce agcccaaaac aaggtagtca ctctagagtg 1380

<210> SEQ ID NO 15

<211> LENGTH: 1740

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

gggcagtaaa agtaaaacag atctgtctca agcttcaaaa agcctagagce tggetgggeg 60
ctgtggcetcea cgcctgtaat cctagecattt tgggaggctyg aggcggaagyg ataatctgag 120
gtcaggagtt tgagaccagc ctggctaaca tgatgaaacc ccatctctac taaaaataca 180
aaaattagcce aggegtggta gtgcacgect ataatcccag ctatttggga ggctgaggca 240
ggagaatcge ttgaacccca ggggacagag gttgcagtga gcectgagatcg caccactgea 300
cteccagectyg ggtgacacag cgagactcca tttaaaaaaa aaaaaatgcc tagagccaaa 360
tgctcacaga gccatttact gcatggettt gggcaagtca aaggagtccg cctctectgt 420
cagaagagtc tgttgcagtc ttcatcacaa gactgttgtg gggattaaac aagatggcaa 480
gtgggaagtt gggaaatgta gtgtgcaccc aaccaatatt tgtttcttcc tgectgecta 540
catatgaggc cacacagaat tccaactttg tttctctgat aactaacaca gttacttgtt 600
tttetttetg atccaggect tcaccatgga tcagttcect gaatcagtga cagaaaactt 660
tgagtacgat gatttggctg aggcctgtta tattggggac atcgtggtet ttgggactgt 720
gttcctgtee atattctact ccgtcatcectt tgccattgge ctggtgggaa atttgttggt 780
agtgtttgce ctcaccaaca gcaagaagcec caagagtgte accgacattt acctectgaa 840
cctggecttg tectgatctge tgtttgtage cactttgecce ttcectggacte actatttgat 900
aaatgaaaag ggcctccaca atgccatgtg caaattcact accgecttet tcttcatcgg 960

cttttttgga agcatattct tcatcaccgt catcagcatt gataggtacc tggccatcgt 1020
cctggecgee aactccatga acaaccggac cgtgcageat ggegtcacca tcagectagg 1080
cgtctgggca gcagccattt tggtggcage accccagttce atgttcacaa agcagaaaga 1140
aaatgaatgc cttggtgact accccgaggt cctceccaggaa atctggcccg tgctcecgcaa 1200
tgtggaaaca aattttcttg gcttcectact ccecectgete attatgagtt attgctactt 1260
cagaatcatc cagacgctgt tttcctgcaa gaaccacaag aaagccaaag ccattaaact 1320
gatccttetg gtggtcatcg tgtttttect cttcectggaca ccctacaacg ttatgatttt 1380
cctggagacg cttaagctcect atgacttctt tcccagttgt gacatgagga aggatctgag 1440
gctggececte agtgtgactg agacggttge atttagccat tgttgcectga atcctctceat 1500
ctatgcattt gctggggaga agttcagaag atacctttac cacctgtatg ggaaatgcct 1560
ggctgtcetyg tgtgggcgcet cagtccacgt tgatttctec tcatctgaat cacaaaggag 1620
caggcatgga agtgttctga gcagcaattt tacttaccac acgagtgatg gagatgcatt 1680

gctecttete tgaagggaat cccaaagect tgtgtctaca gagaacctgg agttcectgaa 1740
<210> SEQ ID NO 16

<211> LENGTH: 660

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

cctattcaat tatttecctgt ggttaaatte attgecatgg ggaaaactga gtcaaagggce 60

atgggaacac attatctttg catacacaca tatgaaagtc atatattaca caacctttac 120



105

US 9,096,900 B2

106

-continued
tgagtcgtat tatatacaaa acatgaacgc agatccagag ctattccaaa ggcaatgaga 180
ccaagectet tccctcaata atttaaatge agaagagaag tgaaggaata atcacgettt 240
gcattaggtyg gtagcagagg agtactacgt gacttctgac ctgcgtettt aagggacagyg 300
ggttctecag gtaaagaaag aggtggcatt ccaggctgag gaaacagcat gtataaagga 360
agtgtgtgag agccacaatg tgagaaaact ctgtgcgaat attaaaaggc gttagaagcg 420
gagtgggtygyg taggaacttt ctgagctgag ctgttagctg tgggctgagce taaaacaacc 480
aatggagggg gtgctggttc tcctcagggt gtttacgggyg tttettegtt attacctgat 540
cctcattceca actgttgaac cataagactt ttaattaaag tttaacctat tcctggactt 600
ctaagaagga ggaaataatt attttggett gagaaataaa agaagagaaa taaacacttt 660
<210> SEQ ID NO 17
<211> LENGTH: 410
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
ccagecccag agatatagac atgagccaat gggaagagaa gcactgaggyg gggacatact 60
gtgaggcaga ctgaacggta cagtaggtgg cccagttcceg cctttatccce ttacagggag 120
gaccccaate taggcccaag agggaaagcc acgtgectgt atgagegtat gagcatgtge 180
atgcgegtgt gtgcacaggg tggtgcacct ggcaggggte cttgagtgag gcatgeccca 240
ttectgtageca gggaacctgg aatgggetgt gtgttcetgea agaaattgga gccggtggece 300
acggccaagg aggatgctgg cctggaaggg gacttcagaa gctacgggge agcagaccac 360
tatgggcctyg accccactaa ggcccggect geatcctcat ttgeccacat 410
<210> SEQ ID NO 18
<211> LENGTH: 1500
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 18
tcaagtgatt ctcctacctce agcctectga gtagetggga ttatgggege ccaccaccac 60
acctggctaa tttttgtact tttagtagag acgtggttte gecatgttgg ccaggetggt 120
ctcgaactee tgacttetgg ttgatctgee caccgcaacce tceccaaagtyg cagggattac 180
aggcataaac caccacgccc ggtttttttt tttttttttt gagatggagt tttgctecttg 240
ttgcccagac tggagtgcag ttcctcaatce teggetcact gcaacctetyg ccteccagat 300
tcaagcaatt cttctgectce agectctgga gtagetggga ttacaggcac ctgccaccat 360
tceccggetaa ttttttgtat ttttagtaga gacagggttt caccatgttyg gccaggctga 420
tcttgaacte ctgacttcag gtgatccacce cgectcagece tceccagagtyg ctgggattac 480
aggcatgagc caccacaccc agctttaget ggeattttte tacaaagagg atcttcaact 540
agaaatgaac cacagtttct ccttaaaaag gcaggataaa tgcttaattc tctaaggaaa 600
gggttttgtt ttttcttttt aaacaagaga ttctagaatg tgtttgtatg ctaagaggat 660
aactctgtgg aaggaaaagc tggatggtac gagagatgga gttacagagyg tgtaacatce 720
ccagaaggtyg agaggattta gaattcaggt ggggaaggag gagaaggggt aggatgttgg 780
aagacaaaag aaaaagtgtg agctgctcat ctgggcagag tgatagggece tgcttagtga 840
gaaatgcacc agaggattgce tgggectggt tagtgtecta ttgaggetgg gagttgcgac 900
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cctgtetgea tagcaagcag ttttctecte cacatttaga aggtaaggga ggtcgggege 960
agtggctcac gecctataatc ccaacacttt gggaggccga ggcaggtgga tcacctaagg 1020
ttgggacttc gagaccagcc tgaccaacat ggagaaaccc tgtctctact aaaaatacaa 1080
aattactgca ctccagcctg ggcgacagag tgagactcca tctcaaaaaa aaaaaaaata 1140
caaaattagg caggcgtggt ggcgcatgcce tgtaatccca gectactcggg aggctgaggce 1200
aggagaatcg cttgaatctg ggaggaggag attgcggtga gctgagatcg tgccattgca 1260
ctccagecta ggcaacaaga gcgaaactct gtctcaaaaa aaaaaaaaaa aaaaaaagaa 1320
ggtaatggtt agattcctgce aggcctgggt tttccaggca ggtacactgg agggagaggy 1380
agggagaggg aggccggaca gtgccaggte tttgcaacga atgaccataa ggactgacag 1440
cagaatctag gctggttgaa agcaggagtg agaagaggag gagagtgatg gctagctggg 1500
<210> SEQ ID NO 19

<211> LENGTH: 720

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

gcaggggcca agcacacagg gcctcagagg acaagacaaa gctgctggat tttattatte 60
tttattatta tggtatcgta tgtattgtat ttttattttt ccaagcaaaa tgaaaggtaa 120
ggcactggga gattttaagce aagggactaa tgtggcccaa cacatatttt aaaaagtaga 180
agcaattttt ttttttgaga cggagtcttg ctttgtcgece caggctgaag tccagtgccg 240
tgatctcege tcactgcaac ctccgectece tgggttcaaa cgattctect gectcagect 300
cctgagtage tgggattaca ggcaccggca ccacacccag ctaattttgg tatttttagt 360
agaggcgggg cttcaccaaa ttggccagge tggtctcegat ctectgacct caagtgatte 420
geeegectea gecteccaaa acaatgggat tacaggegte agecaccgag cecggectga 480
gaagcaatgt tgtcattttg ttcttccatt catttgctta ttcagtcatc aattcttgaa 540
tttcttecatt cattctttet tacctteccat tatttagttt ttcactggge tttectttgt 600
tcatctgtta attcctttgt cectttggttg attcacgtgt tecctatacac agaaagcctg 660
ctactgtgtg ctgggecttyg tgtgggtact ggaggcatct acaagagcca gacccectgece 720

<210> SEQ ID NO 20

<211> LENGTH: 780

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

aagtaacagt ggtgggagtg gggactgaac cccagattga ggaggggtca gggatcccta 60
tcagacagag agactggaac tgatagagga tgctaccgtt tctetttttyg tttttaaaaa 120
tctttttceca catgttctaa gatactcagt ttttetteet tttttttttt tttttteeet 180
ttecttgagac ggagtctege tcectgtegece aggetggagt gcagtggege catctegget 240
cactgcaagce tccgectece gggttcacac cattctectyg cctecagecte ctgagtaget 300
gagactacag gcgcccgceca ccacgeccgg ctaatttttt gatttttagt agagatggge 360
tttcactgtg ttagccagga cggtcttgat ctectaacat cgtgatccac ccgectegge 420
ctcccaaagt gctgggatta caggcgtgag cegetgcace cggectttte tttetttttt 480
ttaaaaaaag tcattttctg caacaaaacc cacattcttt ttttgtgttt ttttttttta 540

aggcagggte ttgctetgte acccaaggta gagtgcagta getcaatcac agetcactge 600
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agcctegace tgectgacte gagggatect tccacctetg cetetgecagt agetgggace 660
acaggtgcac accaccacac cgagctaact taagaaaaat tttttttggt agagatggtg 720
tcteectatyg ctgectagge tggtetggaa ttectggget caagcaatce tcccacccaa 780
<210> SEQ ID NO 21
<211> LENGTH: 1740
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
ctaagggaag ggtcttetge tgctcaccac ccttaacage cetgtgtece cagtgctcag 60
ccectgagga agggaaggeg tgctgacagg gtecatgtga tecatgteca gtggetetgg 120
tgacagcagt ctgaagtcaa ctggctgtga gaactcgagt aaggccagte ccgatctggt 180
cctcagtgat ggagaaaage cectcttaac ctecaatteca atgatcectaa aagagcaggt 240
getteggggyg tgctgaaact gegettttgyg agggggettt tgggaaggece gggetgggga 300
ctcaggtetyg gagggtgaca gagccgacct ccegtaaacce agggaggagg aaggtggggg 360
cgggtgggece taggatctgg gggegectee tegetgeggg gagetggett ggggetaggg 420
cgtgactgte tcectgecac catcaccgece cgecggecgt gactgcaata agagaagtcece 480
gaggcggett cctectecet geccagecagyg ggceggeggte agaggceggge ageacccecag 540
ttcteccege acgeceggeac tegeggetge tggagecceg getggetcac cceggggecg 600
ggcagaattyg ggctccaggt aagcgacage gtcegggtggg gactgggcag gtcaageagt 660
geccteceee tecgaggetet ggagagagga ctgggggtac acgggaagag aagcectgaac 720
ctgggggteg ggggacacat gagcaaggtyg acagecaaag ggacccecage ccgaaaaggce 780
ctaaggagga aaacgggcga cctgaaaage aaggctgata aacctggagg agagggcegga 840
ggggagcacg ggggaagcceg accaaaggga cccccaaaaa ggtctagtgg gtaaaatgga 900
ggggactgat aagagtttag gaagggggct gaggtggggg agaaggatta aggggaatcc 960
ccaggacggt ctgggggaga aactgaaggg atcgtgagag tgggactttyg gggagaagece 1020
gacgggtcetg atgggtccag gagaggggaa atgggtgggg gtgctggagg gaacaggaga 1080
gggagcetgge gggaaggggyg ttgaggagaa cgacttetgg aggacggaga acctggggtyg 1140
caattgcggg tccaggaagt tcecccctette cgagecggcece gaagtcegggg tgaagcccac 1200
agcccgcagg gtaacgttag cggecgegac cgeggecceg cgacccetete ggeccegecct 1260
tgcggtaggt tccgggctge aggggactce tgccgggcege gcgaggcgtg ggtccccget 1320
tcctggggaa gtoccegecoe teggcaggga caggectcete cgggegecce ctecgegecce 1380
geggeggtet cggeccgege tecccegetgyg atccgggaat tgetgecgeco ccgacggaaa 1440
tcctgecttt gaccgegagt geccgeaggg getgectceca aggcaacgag agggegggec 1500
gcgetgggee gecgegggge tceegggtggg cgcageccece tttgcetectece gecttegece 1560
ccttttggaa teccteggtet ggtgggtggg gggtgggcett cccgaccgag gtaggaggcyg 1620
atgccgetgt gttcagggat cctggggtgg aggatctget gtttgagaga cctgggttcet 1680
tagcaagact gggcccttaa ttgctgtgtg actgtgggca agttacaggg cttcectcetggg 1740

<210> SEQ ID NO 22

<211> LENGTH: 1200

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 22

gccacactgt gaaatctaga ctcccatccc ttggectgece ctggaccccc gcoccccacgac 60
gccatggett ccatctectyg aaaatcctga gtcccaggcce agatggcatc taaagagctg 120
tgttttagag gctggtgggt ggttttcage aacaggtgga aaaccacttt tacccacaag 180
aagtggaaaa aactgctaat ggcctcggga ccacatggag ggtaaaggcc acccccgatce 240
ctgcacacac ctggcctcac cacggtggtg gtggagtcag acagggttgg gtgggtatgt 300
cttcttcagg aggcagtttc gaggcctcaa gaaaggatgg tgtgagatga aagggggtta 360
atgaaggcag ggcacggtgg ctcacgcctg taatcccage actttaggag gccgaggtgg 420
gtggatcacc tgaggtcaga agttcaagaa cagcctggcc aacatgacta aaccccatct 480
ctactaaaaa tacaaaaatt tagctgggca tggtggcaga cgcctgtaat cccagctact 540

caggaggctyg aggcaggaga attgcttgaa ccegggagge agaggttgca gtgagecgag 600

atcgaaccat cgcattccag ccttggegac agaatgagac actgtttcaa aaaaaaaaaa 660
aagaagaaga agaagaagaa gaacaaagaa agaaagaaag gdgagttaatg agcagtgggg 720
gectcagcaa aggcactgge attcagecag gtggagggte teggtgagag gactgagggt 780

gagggatgga agcccgcccg gtctgaggga tagggcctag tgagagatgce ggcacagtgg 840
gatgggagtc acctgcagac ctcagccttg cteccctgacce cteccagcecct ggectgeccc 900
cggccagcecc agagcctgga ggagaagccg gaactcttge aggatggtgg tttectgecce 960
ctgcccaaag tcccggttece cttttgatga aatccccecag geggectggge cagctcagcece 1020
ctctcaccte accctgggaa cttcetettte ttetcagece tgcccagtte tgtaccctet 1080
ggtcccacac cgtcactgce acggaggacc ttcctcaagg gaaaggaggg aagtgaaagt 1140
tcactgggca cttactgtat gtctgatgct ttcagtgatg tgaccccatt tgatgctgag 1200
<210> SEQ ID NO 23

<211> LENGTH: 960

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

gettatgtca aagatccaag gtcatagage tactgaagaa tggagctggyg gagggccaca 60
gggcagatgt tgaagtgagg agcactgcgyg tccagggttg gacctcagtt tgatacttgt 120
aacctgattt tgaccctgat ggggatcteg gaggegacte ctgtaaacca gatgttcaag 180
agacatattt ataaacagaa ccaagtgcce agaatgatge tgtggetact ctcetgagetg 240
cccectttet ggtattagea ggcagegaag ttcagtgetg agaaaagaga gacctggett 300
cttcagatte agcgactgece tgagaaaatce tgggcagata tggetctete tetcetcetcete 360
ctgegecect cectecccee acctgegece tgectgetgt atcaaggatt tagagcatga 420
ggcacagggce tgagaacact aggtgctcct taagagacac acgttattge aggggtgtec 480
aatcttttgg cttcectggg cegeattgga agaagaaaaa ttgtcttgag ccacacataa 540
aatacactaa cactaatgat agctgatgag ctttaaaaaa ttgcaaaaaa ggccgggtge 600
agtggctcat gectgtaate ccagcacttt gggaggecga ggegggcaga tcacgaggte 660
aggagatcga gaccatcegg gctaacacgg tgaaaccceg tcetctactca aaatacaaaa 720
aattagccag gegtgttgge agegegectyg tagteccage tactcaggag getgaggcag 780
aagaatcact tgaacccagg aggcggaggt tgcagtgage caagattgtg ccactttact 840

ccagectggg caacagagtg agaccccgte tcaaaaaaaa tcacaaaaaa aatctcataa 900
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tgttttcaga aagtttacta atatgtgttg ggccacatte aaagctgtece tgggetgcat 960
<210> SEQ ID NO 24
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
gggttggete attgtgggge ttcccaaggt actctggtag ceccagette tgacctggte 60
ctttetetgg tatggggata ggaggagage tccggaggta ggtatccact ctcactcage 120
caccacatgg aaccctaggg tggctgggag cacagcaggg ttcagaggaa ggactgtttt 180
ttgtttgttt gtttgtttgt ttttgagatg gagtcttgct ctgtcaccecg ggctggagtg 240
cagtggtgeg atcteggetce actgcaaget ccacctcecca ggttcaagtg attctgetge 300
cteggectee caagtagetg ggactacagg cgeccaccte cacgtcetgge taatttttgt 360
atttttagta gagacggggt ttcaccatat tggccagget ggtctcgaac tcctgacctt 420
gtgatccact cacctecggte tcccaaagtg ctgggattat aggcgtgage cactgcgect 480

ggccggaaga actggttttt aggagatggt gactggggac tgtgagggag ctgagcatgg 540
cttgatagaa atcctgttag agagatgatt ataatgttca aaatcatgtg tgtctgagtg 600
<210> SEQ ID NO 25

<211> LENGTH: 660

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

agcccecttyg gtgettetge cccatgeect accctgetga gtagcectga ctetgcaggg 60
attggggtga ccctgttecat tgccctgtat gactatgagg ctcgaactga ggatgaccte 120
accttcacca agggcgagaa gttccacate ctgaacaata cgtaagtgac caggccacct 180
agtcagaaca ttgcctggge tgggagcagg acacagacag gaatcccace tggtccctag 240
cctcagaatyg ctcecagecta gttgggaaca catatacata acaataaaaa ccctgggtga 300

ctgcaactgt gtgctggttyg aggggggtgg tgttgggeca ctgcaccegg cctggaggag 360

atgattttta agctgaggct ataaaaatga aatagacggce cgggtgcagt ggctcatgece 420
tgtaatccca gcactttggg aggccaagge gggtggatca cetgaggtca ggagttcegag 480
accagcctgg ccaacatggt gaaaccctgt ctctattaaa aatacaaaaa ttagcaggge 540
atggtggege atgectgtaa tceccagetac ttgagagget gaggcagaag aatcacttga 600
acccgggagyg cagaggttge agtgagetga gattgcacca ctgcactceca gectaggcaa 660

<210> SEQ ID NO 26

<211> LENGTH: 1500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

geccatgeta atccatgece ctgaatcage ccagaggaag ggacaccttt tcttaattge 60
cactaaaact cctcagtttg tttgetgtgg cccttgecaga gggcacaacyg ggctagggca 120
gaaatttggg actcatgaga gtaaagatga tcattaaggc tatataggag ggggctgggg 180
geggtgacac atgcatgtaa tcccagcact ttgggaggcee gaggcgggeyg gatcacatga 240

ggtcaggagt tcaagaccag cctggccaat gtggtgaaac cttatctcta ctaaaaatac 300
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aaaaattagc cgggtgtagt ggcaggcacce tgtagttcca gctactcaga aggctgagge 360
aagagaatca cttgaacctg ggaggtggag gttgcagtga gctgagatcyg agccactgca 420
ctccagectyg ggtgacagag caagactccg tctcaaaaaa aattaattaa ttaaaaattt 480
ttaaaaaagc tatatagacg gttaaggaag agagtggaga gtgcaaaagyg ttggccctag 540
gaccccactt tggggaaagce tgccctcgaa ggagaaggag ccattggaga agagaggaaa 600
tccagaccag gccaagtcag aacaaccgag agagcggaga agcttcagga aacaagagag 660
ggcgtgtcayg aggctaccge tggatttgge agtgggggtyg accttggtga gagatttete 720
tgtgtgaggg tgggaggcgg aggccagaca gcagagectg ggagggagtg ggaggtgagyg 780
aagtggagac ccaagtgtga agcacttttt caagtgaagg gaaggcgaga agatacagca 840
gaatgttgac ggcaagatgg aacttagaat agtttcecttt ggggaaggga gaaatgtggg 900
catgtttgga ggttgttgga atagagaggc tgcatgcagyg tggaggctgce tggcaggaag 960
tgggtatcac tgagcaggag cgggtaggcg aggttcagag gtcaagtgcg gtgaggccca 1020
agtctgggga ggtggtagga ggcgtgaaga agaggacgga caattatgca gaggacagga 1080
ggtttgtggyg gagcttcatg cttgtgtcca catcttggag ccagtgtcac caagcactga 1140
gaggtgctca gtgcagtgtt gtggttacgg gtagtgtggt taggagcaca ggccctaaag 1200
cagacagcct gggttcctgt tcectagcaact gctgccctga ctgtctaatg gggtttaaca 1260
atagtagcta tctcacaaca ttgttaggag aattaagtga atacatacgt gtattaaggc 1320
agaccctaac acgaaatatg tgtgttatta ttatagtgat tattaaggag gtagctaatg 1380
tcatgcgtgt gggagcgggyg agggctttga aaaaacttga caatgtgtcce tgtctataca 1440
gtcecectcaac acttectceceg tceecccectect gectgeccte ctggacacac cacttgcecaa 1500
<210> SEQ ID NO 27
<211> LENGTH: 780
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 27
cccteccage caggatgtga agcaggtgta ccagecccat tttacacatg gggaaaatgg 60
agtcttgget tgtgaggtga ctgtgcagga ggctgaggtyg aggtttgage agagegtace 120
tgactecttge ctgectttcee caacaggtgg tactttggaa agattgggag aaaggatgca 180
gagaggcage tgctttcacce aggcaacccce cagggggect ttetcatteg ggaaagcgag 240
accaccaaag gtaggggtgg tgccacgecce caaggcgact gggaggccca gccattgggg 300
tagggctagg agcggtaggce tgcttgggtt aaggccaaga ctgggaccag gtcctaggga 360
tgctgetgte gggectcectee cagctceccag actagggcag aggagaacag cagatcaaaa 420
gtgatcctet ccacaggtge ctactcectg tecatcecggyg actgggatca gaccagagge 480
gatcatgtga agcattacaa gatccgcaaa ctggacatgg geggctacta catcaccaca 540
cgggttcagt tcaactcggt gcaggagetg gtgcagcact acatgggtga gggcaggggce 600
ctcagatccee tgaaccaacc aactgaagca ttgtccagat gggggaactyg aggcccagag 660
aagggaaggg actaccaagc agtattggec agacggaaac cagaacccaa ggatggggte 720
tgccagccca ggatccaget ctgtgagett ctggaggaaa gcagtcctte accaagcage 780

<210> SEQ ID NO 28
<211> LENGTH: 3300

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 28
aactgatctt agggtctgge accaggctgg gataggataa ggagtggagg ggggtgtcct 60
ggcccacctg tgactctact tcatgacccc tcccctagag gtgaatgacg ggctgtgcaa 120
cctgectcate gegcectgca ccatcatgaa gccgcagacg ctgggectgg ccaaggacgc 180
ctgggagatc agccgcagct ccatcacget ggagcegeegg ctgggcaccg getgettegg 240

ggatgtgtgg ctgggtacgg agctccecggg ggccgggacg agggcctggg ctcgggggag 300

agggtcctga caagacagece tccgagcagg cacgtggaac ggcagcacta aggtggeggt 360
gaagacgctyg aagccgggca ccatgtccce gaaggectte ctggaggagyg cgcaggtcat 420
gaagctgetyg cggcacgaca agctggtgca gectgtacgee gtggtgtegyg aggageccat 480
ctacatcgtyg accgagttca tgtgtcacgg tcaggaggeg gagectggte gggegggatt 540

cggggtgaag ttaagagggg agttttcagg cgtgggacct gggacgcgat ctgtgaggga 600
caagggacaa tgggcagagt cccactaagg gaccaggtgt gtaaaacgac tggagggctg 660
aggtgggagce cgggccgagt gagaccacta gggagctggg gaggggggcg gtgcctccegg 720
tgttaggcgg gtagggcettyg ggctaacgaa ggcagaatceg ggaatgaggyg agggtctggg 780
geggagtetyg ggtgggtcegt gtccggaaca ccaaggaaca gaagaaacga gatgtgggea 840
gagtcegtgt ctggcagcag ggccaggacg agacaagtga ggggttgagg cacccgceggyg 900
gtectaagtg aggggegggt ccaggtggga ggggctgagg ggcggggtea agcgagagga 960
ggaggggctyg gggcccgggg tagggctttg ccgctgactt tetggcettcet tceccaggcag 1020
cttgctggat tttctcaaga acccagaggg ccaggatttg aggctgcccce aattggtgga 1080
catggcagcce caggtaactg ggccagcagce ctttacctecce cggacctcece acctattaac 1140
tgttcacaaa ttctectgtee cttcaaacge ctgggagggce ggccccgcecce cctgcatcag 1200
ctgtgectece agcectgtgect gagaggtact gcectcectettt ctgggcectca gtetceccect 1260
ctggaaagtg ggtttttcaa atggtcccte accecctcaaa caggccacgg tgttgtgagt 1320
ccacatgagc tcccatctet ccacactatg gtcccccagg tagctgaggg catggcectac 1380
atggaacgca tgaactacat tcaccgcgac ctgagggcag ccaacatcct ggttggggag 1440
cggctggegt gcaagatcge agactttgge ttggcgegtce tcatcaagga cgatgagtac 1500
aaccectgee aaggtgecct gettcaccee accttcecaag agcetcecccat gcaacaaggg 1560
acttccatgg ggccccacge actcaggaac ccttectcecac tceccaggtcge ccgagtcegece 1620
ccatcctgat gtagtatgag aggcaattct gggctcaaat cccaggtcgg ccacttacca 1680
gccatgtgge cttgggcaag tcacctaacc tctgggaget gecgtttectce ttectgtaaag 1740
tgacaatatt cagataacag gaagtcagca gatgtttacc aggcacctgc tatgtgacag 1800
gcacagctat aattcttgaa tgaaagacaa tggcgtgtaa cagtgggaat tctgtagcca 1860
gaatgcctga gtatgaatce cagccaggta ttaactctgt gatctgggca agttacctaa 1920
ctactcagtg tctcecgttte ctecgtcetgta aaatgagtcect ctatctcatg ggggttttgg 1980
gagggttaaa tgagttaatg catgcatatc acttaaaaca gtgtctggca cacaggaaag 2040
gctagccaag tattggccgt tattaggata agaattattg cgatttttgg aaagtgccca 2100
tcactatact agacacatag taggtgttga ctagatacca tgtcctttcect actatgccca 2160
gagacccttg tgctcaggat ccccgaaatc ctcatcccta gagtccccat tcectetcectetg 2220

tctetttttt tttttttttt ttttttttga gatggagtct cactgtcacc caggctgaag 2280
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tgcagtggtg cgatctcagg ttattgaagc ctcccaggtt caagcaattce tectgccgca 2340
gcctecctag tagetgggat tacaggcacce cgccaccatg cccggctaat ttttgtattt 2400
ttagtagaga cagggtttcg ccatgttggce caggctggtc tcaaactcct gacctcaagt 2460
gatcecgecetg ccecttggecte ccaaagtgcet gggattacag acgtgagceca ctgecgcccag 2520
accccattet cttaatccag ctgttteccag ggacccecte actaacttte cectgctecce 2580
catcttectece aggttccaag ttceccccatca agtggacage cccagaagcet gecctetttg 2640
gcagattcac catcaagtca gacgtgtggt cctttgggat cctgctcact gagctcatca 2700
ccaagggccg aatcccctac ccaggtttge ctegceccaggg gtagggctgg ggtgggggat 2760
ggtcacgggg aagggcttce acctggetgt ccectttgact gacagagacc catccttcecag 2820
gcatgaataa acgggaagtg ttggaacagg tggagcaggg ctaccacatg ccgtgcectce 2880
caggctgccee agcatcectg tacgaggeca tggaacagac ctggegtetyg gacccggagg 2940
agaggcctac cttcgagtac ctgcagtcct tcctggagga ctacttcacce tcecgctgaac 3000
cacagtacca gcccggggat cagacatagce ctgtccggge atcaacccte tetggeggtg 3060
gccaccagte cttgccaatce cccagagectg ttcecttceccaaa geccccaggce tggcttagaa 3120
ccecatagag tectagcatce accgaggacg tggcectgetcet gacaccacct agggcaacct 3180
acttgtttta cagatggggc aaaaggaggc ccagagctga tctctcatce getcectggecce 3240
caagcactat ttcttccttt tceccacttagg ccecctacatg cctgtagcect ttetcactcee 3300
<210> SEQ ID NO 29

<211> LENGTH: 382

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

geectgaget gettettcac acactggtat ttgtatctgt ggtaaaccca gtgacacggg 60
ggagatgaca tacaaaaagg gcaggacctg agaaagatta agctgcaggce tccctgccca 120
taaaacaggg tgtgaaaggc atctcagegg ctgccccace atggctacct gggecctect 180
getecttgea gecatgctee tgggcaacce aggtaaggec tteccctegg gatcgatect 240
gatggcccac ccagectcege actctcagge tggctgaacce tggagettgg actetgtggg 300
cacccaggtg cccctgecte cccccggect tetecccegt catggaggece tggectccce 360
tcagagccag gcttagtcecca gt 382

<210> SEQ ID NO 30

<211> LENGTH: 900

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

tggtgtgtge ctgtaatccce agctactcag gaggctgagyg caggagaatt gcttgaagece 60
gggagacaga ggtggcagtg agccgagatc acgccactge actccagect gggcgacaga 120
gtgaggatcce atctcaaaaa aaaaaaaaag gaatttcttt gtgatttacg atgttgagea 180
ggttttcaaa tgttttggtc attcttatct tecctttgcga attacctgtt caaatatttt 240
gcccatttaa aaaattggat tgctttatta ttattattgce agtagcagtt gatataataa 300
ggagtccegta aacagaccca cagtcaattg atattcaacc aacgtgccaa agcaattcaa 360
tgggaaaaga aaaatctttt caagaaattg atatgaagaa acaaaacctc aacccagcte 420

acactataca ttaatttgag atgagtcata gacctaaatg tcaaagttaa aattataaaa 480
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gttctagaaa aaaacataga ggtgattttt atgatagcgt aagtgaagat ttcctgaaga 540
agatacagca ggcaatattt cttttcectttt cttttttttg agacggagtc tcgctcectgte 600
gecaggetygyg agtgcagtgg cgcgatcteg getcactgca agetccgcag aaggcaatat 660
ttcacagagg aattctttgt gggcctggge ctgacttgea atgggccagt tcctggggta 720
ccatgggtgg gaattgggta aaacttaccce caggttctta tcacacggga ccccagaggce 780
ctgggtggag gcttgtgact aactacatga getttgccac gtactcctca atacctctga 840
caaggactta ctgcagtgtt tggtctcacc aagtttccca caataaagag acatgagtca 900
<210> SEQ ID NO 31
<211> LENGTH: 1440
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
ttgtaatcat ataggtacaa agtcctacca attcttcctyg aaatatgttt ccttatcaaa 60
aagtcctgca aagcegtgceg tggttgetca tgectataat cccagcactt tggaggetgg 120
gaggatcget tgagtccagg agttcgagac cagcctggac aacatatgga gacccatcte 180
taccaaaaat tttaaaatca gcaggggtgg tagtggcaag cacctgtggt ctcatctact 240
tgggaggctyg aggtgggggg attgttggag cctgggeggt tgaggctgea gtgatctgtg 300
attgcaccac tgcactctag cctgaggtac agagcaagaa cttgtatcag aaaaaaaaaa 360
aaaaagtcct gceggtagetg acactgecat tgectatacyg attcccatte cctcatccte 420
cctagcagga tatcaatttt gttcgaagtg tcaatgaagyg ccaggtgegyg tggetgatge 480
ctgtaatcct aacactttgg gaggccgagg caggcggate acctgaggtce aggagttcaa 540
gaccagcctyg gccaacatgg tgaaaccctg tctctactaa aaacacacaa attagcaggg 600
catggtggeg tgcacctgta atcccageta ctcaggagge tgagacagga gaatcacttg 660
aaccecggagg tggaggttgce aatcagecaa gatcacacca ctgcacttca gettgggtga 720
caagagtgaa actctgtctc aaaaaagaaa aacaaaacaa aaacaaacaa caacaacaaa 780
aagcaaagtg tcagtgaagg tccagcaaaa gactccctte ctattgcect ttgcagecag 840
ggtcatcatyg tgacacagtt cagatcaatg agatggaggc tgagggtccc tgggaaagat 900
gtttttceta tacaggtacce acctctttca gecttcactet tteccatttte cacgtgaaca 960
ggccttgtag cctggaggag ctacagcetge ctttttgaga tgctgaggca ccctgtetga 1020
agaaggccct cacatcactc aacttgacta ctgggtgagce ccttggagag gcttceccagce 1080
ctetgetett caagecgaag taccacaggg gacacgagte ccagagttac aggaccccag 1140
ctatggttca tgtgtaaagg gaaccattag gcaaccaggg gaaatgatga agaagatcta 1200
catttacaaa tgtggaaaga tgttcgtggt atattgttaa attaaaaagc tgtttaaaaa 1260
tagtttttgg gtcaagtgag atgactcact tatactttta gtataagtat gtcccatgca 1320
atatctggaa cgtacttgta ctaaggggtt tctcecccteca tcggcacatce ccaggcatcce 1380
tggcagctgce tggcctccag caaccccaca ttctagttgt gtgggagtgg ggtgtggcat 1440

<210> SEQ ID NO 32
<211> LENGTH: 1680

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32
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ctggectgge caaggaggag agacaggceca gggattcetgg tectaactet actggecaca 60
ctgtgtggee tgagacccce cttteectee caageccctyg cctecgecate tgegtggtga 120
aggccattgg ccctcategg tggatctgeg tttecteggyg cctacactgt ctaggattgt 180
geggggetygyg tgagagaaca agatctcette tgtgttcaag gcagacttcec tgecccctge 240
accctgetet ctcccaggcee ttgaggtcag tgtgageccee aagggcaaga acacttetgg 300
aagggagagt ggatttggct gggccatctg gatggaaggt aaaaaaagaa aatcccttga 360
aaggagattg agggaagttt ctagacaaac cgacccccaa atctgtgttyg ctgggggaac 420
agaggagaag agagagtctc gececctectgg ctttctagaa ggaacgtgag aacacgtgtt 480
tgtgctgaga gtgggtcaga gcggctecag ggcaaagcat gtggacaggt atcctggece 540
cctgeaagge ccagcetectg tectaggece tggtcaccte ctggactece accagecagg 600
agaacgggct ttcectectee ttecgectge ggaggggaag ctgaagtcetyg gtcttectca 660
ggtetggtet tetctegtet gagecctgag tactacgace tggcaagagce ccacctgegt 720
gatgaggaga aatcctgcce gtgectggece caggagggec ccecaggtacg tgttggetet 780
ctgctcacct gccacagtcece ctectecttte cetecteect ggtggcetect ggggtgaggt 840
ctggagetcet ctaatggtca ggaggtggga gtggaggcetyg ggetgtttet gacgatgetg 900
gttttgttga attcatgtct ggccaggagg gctacaggta tctggcagac tectccagga 960
ggatcctetyg gggtectcace ctccaaggag cctggggetyg cagaacccaa ataggcagac 1020
tceectggga gttectcaat aggagagggg caagtgcagg gctgggaaag tactgggggt 1080
gtgggaggct gtttctgggg tgtctcagag cctctaagac aagcaaaagg gtgggcaggyg 1140
gccaggcage cagttcaggce cttcagtgta tccacgctcet gggaagagat cacggacatt 1200
cctgecggece tcagaaacac aaagggccce tttectggge actttcacge getcccagag 1260
tgtctgagag accatcataa gggctttctt tcctgacagg gtgacctgtt gaccaaaaca 1320
caggagctgg gccgtgacta caggacctgt ctgacgatag tccaaaaact gaagaagatg 1380
gtggataagc ccacccaggt gaggccaagg ggctacagag cctcectgtcet gctgctcaat 1440
ggaggggcca gectgtgace aggtcgggga teggggagee cgggggcacce ttgcacagtg 1500
atcctggggg agggcttect agaagggaat ctgtgagtcecce cecgtgtgtet gtggatgaat 1560
ttcagagaac ttgtgaaatt gtgactctct ggaactgtgt aagtcagacg gcagagtata 1620
catggttttc atcatgtatc ctcaaagagg gcttgtccca gagaagttag gaatcttccce 1680
<210> SEQ ID NO 33
<211> LENGTH: 540
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 33
gagccectace tggecagtcet tgggecagge cttggggact gggagtaggg getgageccce 60
gtectgtacag tctectggece catgggcace aggtgccage tectcegcacce cagtactecce 120
attgctaggg ctgctggaac ctgcagggtg gcagagetgg gcaggactca ccctataace 180
atgtccactg tggtgetgcet getgcagaga agtgtttceca atgctgcgac ccgggtgtgt 240
aggacgggga ggtcacgatg gcgcgacgte tgcagaaatt tcatgaggag gtatcagtct 300
agagttacce agggectegt ggccggagaa actgcccage agatctgtga ggacctcagg 360
ttgtgtatac cttctacagg tgagtgcaga ggtgacagca gggatacctce ctgagggttg 420
gagacagctt cccccaggat atatcaaagce tgcctectta cteccccatce teccagettg 480
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ggaaagtgtyg gagaattgag cagatggact ttagctagaa atgtttgaga aatactgatt 540
<210> SEQ ID NO 34
<211> LENGTH: 660
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
tgtggetttt ctattcaagg ccccacaacce tgetcagget gecgactgge ttccaggatg 60
tgcctetggg tgtgttcagt agggtcaggt ggctctggga ccttaagcaa gtaacattcet 120
gagtgcctge ttctecttga ggacccacca catctgecca cagetggetg ttetetecte 180
tccaggtece ctetgagece tctcaccttg tectgtggaa gaagcacagyg ctectgtect 240
cagatcccegg gaacctcage aacctcetgece ggetcectege ttectcegate cagaatccac 300
tctecagtet ccctecectg actccctetg ctgtectece ctetcacgag aataaagtgt 360
caagcaagat tttagccgca getgettett ctttggtgga tttgaggggt gggtgtcagt 420
ggcatgcetygyg ggtgagetgt gtagtcecttce aataaatgtce tgtcegtgtgt ceccatacact 480
gttgtagatyg ttatggattt agtggtgaac gagacaacct taacagcatt cacacagtta 540
gtegtgaaat gcttactgag cactcaccac agccatgegt tattcagaaa ggccaaggca 600
cacagtggeg atgtccccag aagctctcag accagtggga tagaccagca gggttagagg 660
<210> SEQ ID NO 35
<211> LENGTH: 469
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
tgaggctgtyg ggtcccacce actcagetca ctegggecte tggcecaacag ggcatgggga 60
catcatatca ggtaagggga atgggtgtcce tacagagggg ttgccagegyg ggatgggtge 120
tcagtggtcet tcteccgatce aggctacatce cacgtgacge agaccttcag cattatgget 180
gttetgtggyg cectggtgte cgtgagette ctggtectgt cctgettece ctcactgtte 240
cceccaggee acggeccget tgtctcaacce accgcagect ttgetgcagyg taaggactcet 300
ggactggact ggggcatcge gagccagcega attcectgeceyg aggagcetgag ccatctctet 360
tgtcettgte cccagecate tccatggtgg tggecatgge ggtgtacacce agcgageggt 420
gggaccagece tccacaccee cagatccaga ccttettete ctggtectt 469
<210> SEQ ID NO 36
<211> LENGTH: 660
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
caatctcaca tatccaaaaa taagttcctg atctcacaca cagectatgt gttectecca 60
tggtcttecece catcttagga aatggcaacc ccatttttta ttttacttat ttgttttttt 120
gagatggagt ctcgecctgt tgcccaggcet ggagtgcagt ggtgcaatct cggcetcactg 180
caacctcege ctccectect gggttcaagt gattctectyg ccetcagecte ccaagtaget 240
gggattacag gcgtcectgceca ccacgeccag ctaatttttg tatttttagt ggagacgggg 300
tttcaccatg ttggccagge tagtctcaaa ctectgacct cgtgatcege ccgectegge 360

ctcccaaagt gectgggatta caggtgtgag ccaccacgec cggecaaaca accccatttt 420
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tatccagcta ctcaagccaa caactttggg
ttttttgaga cagggtctca ctettgecca
actgcagect ccaccteeca ggctcaactg
agactacagg catgcaccac ccactatgece
<210> SEQ ID NO 37

<211> LENGTH: 1080

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37

tgatgcctte cataataact gtttaccatt
aattgaggat tagtcttttt aaattttatt
ctctgtcace caggctggag tacggtggtg
cgggttcaag cgattectect gectcagect
accactccca gctaattttt tggggtette
caagcccggg agaggttgga aggggctgga
aaaactgaca gtgcttagac aagactgaca
gegacgtgag ctgtgaacce cgaaaatctg
ttttgccatg tagtcacage tactcaggag
aggcggagcet tgcagtgage cgagategtg
agattccatc tcaaaaaaaa gaacaataga
gecegtgaca cagcectcagg atgtcctgac
ttggttctat acattttagg gagacatgac
ggtgcatcca ggaaggtggg gacaactcaa
ggtgagagac aaattgttgc attctttgag
gttgcccagg ctagagtgca gtggcacaat
ttcaagtgat tctcctacct cagtetectg
cceggetaat ttttgtattt ttagtagaga
<210> SEQ ID NO 38

<211> LENGTH: 840

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 38

agagctctca ggaaaagett cagaaggagg
acatctggtt gagaaagetg ctggagatcce
tgccttgect ttgtgetett aagagatggt
tgtaattcca gcactttggg aggctgaage
accagcctga ccaacgtgga gaaacccecegt
tggtggcgca tgectgtaat cctagttact
cctgggagge agaggttget gtgagecceg
aaaagtgaaa ctgcgtctca aaaaaaaaaa

caccegetet tactggettg tggtgtetgt

atacctacat gtgcagagac tcactggagce

attcaatgtt

ggctacaatg

agccteccac

tgggtaattt

agcattcatt

ttattttatt

cgatcttgge

cccgagtage

cgtggcagat

gaaagttgga

gagacctaag

agacaggtct

getgaggcag

ccactgcact

aagtttattt

gacatgtgce

atatcaatca

agcagggagyg

tttectttttet

ctcggettac

agtctgagac

tggggtttca

cctggggttt

tgcgagcaat

cttggetgge

aggtggatca

ctctactaaa

taggaggctg

atcatgccat

aaaaaaaaaa

cagagggect

caggtacagg

ggcttttttt ttttttetet

cagtggcegtyg atcacagcetce

ctcagectee tgagcagceta

tttaattttt tgtagagatg

tctttaatag aacgtaggtt

ttttttgaga tggagtctca

tcactgcaac ttctgactece

tggaattaca ggtgcacgce

gggggctact gaggagettt

agagacctgg gtgattcaaa

agaaccaagt ggccaagcag

cagttaattt agaaagttta

gagaatggceg tgaaccceggg

ccagectggyg caacagagcg

tgccaaagtt gaggacatge

caaggtggtc ggggcacage

atagatgtaa gaagtacatt

gggattccac gttacaggta

cctagatgga gtctaactet

tgcaacctce acctectggy

tacaggcgtyg caccaccatg

ccatgttgge caggetggtt

tcctetggea accacagace

tctgtettca aggccccage

tgggtgceggt cactcacgee

cctgaggtca ggagttcgag

aatagaaagt cagccgggca

aggcaggagg atctcttgaa

tgcactccag cctgagcaac

aaaaaaagat gaccttcact

gggectgtga tcagectgtyg

tcacctetgt gtatgcatge

480

540

600

660

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

60

120

180

240

300

360

420

480

540

600
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atgcatgggt gtgatggtgg tggtagtggg acccacttgg ggagatgaga aatgaggtta 660
caggcttgga cctggaggtyg aaaggagaat gaaaatggtce ggagttaggt atgaattata 720
gaggttgcayg agaagaatga aaagacagtg gctgggegca gtggctcact cctgtaatcet 780
cagcactgtg ggaggctgag gcaggtggat cacctgaggt caggagttca agaccagcct 840
<210> SEQ ID NO 39
<211> LENGTH: 1020
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 39
tcteccaagac agaggtcecte ttccagacta cteectatgt attagtctat tctcacactg 60
ctataaataa ctgcctggcce gggcgtggtg getcacacct gtaatcccaa cactttggga 120
ggccaaggtyg ggcagatcac ctgaggtcag gagttaaaga ccagcctgtc caacatggtg 180
aaaacccgaa aatctactaa acctgaaatc tactaaaaat acaaaaatta gctgggtgtg 240
gtggcegggea cctgtaatce cagctacttg ggaggctgaa gcaggagaac tgcttgaacce 300
tgggaggtgg agattgcagt gagccgagat tttgccactyg ccctecagece tgagtgacaa 360
gagtgagact ctgtctcaaa caacaacaac aacaacaaca aatgcctgag actgggtaat 420
ttataaagga aagaggttta tttgattcac agttcagcat ggctggggag gcctcaggaa 480
acttacaatc atggtggaag gtgaagggga agcaagccac tgtcttcaca gagtggcagg 540
aagaaggcca agcgaaggca ggaagagccce cttaaaaaaa caccatatct tgtgaaaact 600
cactcactat cacaagaaca gcatggggga agccggcccece atgattcaat tacctccace 660
tggtctctac ctagacacgt gaggattatg gggacacaat tcaaggtgceyg atttgggtag 720
ggacacaaac cctaaccata tcaccgtttc acagaggtca agttttectg ggecttctac 780
ctgggetgtyg gtaccgtcac cttatacctg ctegtagatg aggtgttgece aggacctgat 840
ggtgtggatyg gaagaggcta gcgtttgggg ggctggagaa ccctaaacca aaatccttat 900
gteeccccaac acccectagg cccceccgate ctggtgataa aggccaccag getggagecce 960
ccacccaagc agggatgcca ctgaactcat taatcagatg aggatgtggg tatgtctgac 1020
<210> SEQ ID NO 40
<211> LENGTH: 660
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 40
tacaccctag cctgattgge tteccteccac ctecagggece ccaagectcet ctctctcace 60
tcttecagga agcecccgact tggtgttgaa ggttccatgg gtgggagttyg tagaatctgt 120
gacagaggca agtactaaac caccgcccaa accactgatg atctgacacc ctcagtgecce 180
tcececatca cacactaage ggggaactgg accccaggga ggggagggag gacgttgect 240
gtgcaatcca ggaagggagg gtatgtgaaa agctaccggg aactgtgtga aaccaaacca 300
gectcatgtyg acaaagcgca ggacccectca ctgcccecaac tgettgetgt tetctettte 360
ttgggctcta aggacccagg agtctgggtg cacagcectece ttcetetcetga gattcaagag 420
tctgatcage agcectcettee tectccagga cecagaagece ctgagcettat ccccatggag 480
ctetgeeggt ccctggecct getgggggge teectgggece tgatgttetyg cctgattget 540
ttgagcaccg atttetggtt tgaggetgtg ggtcccacce actcagctca ctcegggecte 600
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tggccaacag ggcatgggga catcatatca ggtaagggga atgggtgtce tacagagggg 660

<210> SEQ ID NO 41

<211> LENGTH: 540

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

ggggcaagtyg cttaaactct ttctggctcece ccaggtgcce tgagectggg tgctcactgt 60
ggeggtcecee gtectggeta tgaaaccttg tgagcagaag gcaagagcegg caagatgagt 120
tttgagcegtt gtattccaaa ggcctcatct ggagectegyg gaaagtctgg tcccacatct 180
geeegecctt ccagecctte cccageccct ccetettgttt cttcattcat tcaacaaaat 240
ttggctggaa tctggttatt ttgagattaa ttctgccaag acataagcca actgtctgece 300
agctecatgg taggagcetgg gcaccaaggg aaggtgaggyg cccaccagge cgaccagcect 360
gcagggeget cctgeccagt acgagtgcce ggccegtgtg gacacaggcet ccaacccegtyg 420
tctatgtecte cecttcecteca gecacttttet tecteccecetgt gtcetttcectee ctttagetgg 480
ctectetttee ttectetctee ctetetgatt ttgtccecect tgccagaact cageccttece 540
<210> SEQ ID NO 42

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1455p

<400> SEQUENCE: 42

aaggattagg agaagaaggt tt 22
<210> SEQ ID NO 43

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 14550

<400> SEQUENCE: 43

taaaactata aatcccaccc ac 22
<210> SEQ ID NO 44

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1452r

<400> SEQUENCE: 44

acacaactct tctcecctcaaa at 22
<210> SEQ ID NO 45

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1452g

<400> SEQUENCE: 45

taggggttag gtaggtaatg aa 22

<210> SEQ ID NO 46
<211> LENGTH: 22
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<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1454p

<400> SEQUENCE: 46

atgtgggtaa atgaggatgt ag 22

<210> SEQ ID NO 47

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 14540

<400> SEQUENCE: 47

ccaaccccaa aaatataaac at 22

<210> SEQ ID NO 48

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1458r

<400> SEQUENCE: 48

accctaaact acttcttcac aca 23

<210> SEQ ID NO 49

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1458

<400> SEQUENCE: 49

attggattaa gtttggtttt ga 22

<210> SEQ ID NO 50

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1503r

<400> SEQUENCE: 50

ccccaaactt aaaattcaat ac 22

<210> SEQ ID NO 51

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1503g

<400> SEQUENCE: 51

ttaggagaga agttgttatt ggt 23

<210> SEQ ID NO 52

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1504p

<400> SEQUENCE: 52
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aggtagggga ttaggaaagt ag

<210> SEQ ID NO 53

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15040

<400> SEQUENCE: 53

aattccaacc aaataaaaac at

<210> SEQ ID NO 54

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1505p

<400> SEQUENCE: 54

atttaagtag tgaggatgga gg

<210> SEQ ID NO 55

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15050

<400> SEQUENCE: 55

ccaataaacc aatctttcct aa

<210> SEQ ID NO 56

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1506p

<400> SEQUENCE: 56

tttagaaatyg ggaagggyg

<210> SEQ ID NO 57

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15060

<400> SEQUENCE: 57

aaaaatcact aaacctacaa caaa

<210> SEQ ID NO 58

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1507r

<400> SEQUENCE: 58
aaacccttta caaaatcaaa aa
<210> SEQ ID NO 59

<211> LENGTH: 22

<212> TYPE: DNA
<213> ORGANISM: Unknown

22

22

22

22

18

24

22
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<220> FEATURE:
<223> OTHER INFORMATION: Primer 1507g

<400> SEQUENCE: 59

ggatagtagt agggatgtgg aa

<210> SEQ ID NO 60

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1508p

<400> SEQUENCE: 60

tgttttgtaa attatggagt gagt

<210> SEQ ID NO 61

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15080

<400> SEQUENCE: 61

aaaacctacc actatatcca cc

<210> SEQ ID NO 62

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1509r

<400> SEQUENCE: 62

tcactcatta cccaaactaa aa

<210> SEQ ID NO 63

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1509g

<400> SEQUENCE: 63

ttagaggaag tggtgtgtgt ag

<210> SEQ ID NO 64

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1510r

<400> SEQUENCE: 64

ccattctect acctcaacce

<210> SEQ ID NO 65

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1510g

<400> SEQUENCE: 65

aaaaataaaa gttaaggggt ttatag

22

24

22

22

22

19

26
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<210> SEQ ID NO 66

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1511r

<400> SEQUENCE: 66

cacaatccaa tcatactctt ttaat

<210> SEQ ID NO 67

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1511g

<400> SEQUENCE: 67

atgtaatgtg ggttaggtat gg

<210> SEQ ID NO 68

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1512p

<400> SEQUENCE: 68

aattgggagg tagtagagtg gt

<210> SEQ ID NO 69

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15120

<400> SEQUENCE: 69

tcacccaaac aaaaatacta aa

<210> SEQ ID NO 70

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1513p

<400> SEQUENCE: 70

ggaagggaag agagtttgtt a

<210> SEQ ID NO 71

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15130

<400> SEQUENCE: 71

accccttaat acctcectecta aa

<210> SEQ ID NO 72

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1514p

25

22

22

22

21

22
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<400> SEQUENCE: 72

ttagtgttag aaagtggatg gg 22

<210> SEQ ID NO 73

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15140

<400> SEQUENCE: 73

aatctataac cccttcaaaa cc 22

<210> SEQ ID NO 74

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1515p

<400> SEQUENCE: 74

ttttattttt aggttggggt aa 22

<210> SEQ ID NO 75

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15150

<400> SEQUENCE: 75

actcttceccat ccccttaaac 20

<210> SEQ ID NO 76

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1516p

<400> SEQUENCE: 76

aggggaattt ttgttgtttt at 22

<210> SEQ ID NO 77

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15160

<400> SEQUENCE: 77

acaacttttc ttccttacte aca 23
<210> SEQ ID NO 78

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1517p

<400> SEQUENCE: 78

gggtggaaaa tatggttttt a 21

<210> SEQ ID NO 79
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 22

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 15170

SEQUENCE: 79

aataatcctc aaaactctcece aa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 80

LENGTH: 22

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1518t

SEQUENCE: 80

ttacattact caaaacatcc ca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 81

LENGTH: 22

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1518qg

SEQUENCE: 81

ttatttgtga agtggggtta gt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 82

LENGTH: 20

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1519p

SEQUENCE: 82

tttttggggt tgagaattta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 83

LENGTH: 22

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 15190

SEQUENCE: 83

tctacaaact acactccccet te

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 84

LENGTH: 23

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1520p

SEQUENCE: 84

ggaatgttag gtttagaggt ttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 85

LENGTH: 23

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 15200

SEQUENCE: 85

22

22

22

20

22

23
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caaactacaa taccctttte tca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 8¢
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 86

aaccttcacc ataaatcaat tc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

ggtgttgtta ttaaaatggt tgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 87
LENGTH: 23

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 87

SEQ ID NO 88
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 88

aaaatgaatg ttttggtgat ta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

aacacttcca tacctactcce ttt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 89
LENGTH: 23

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 89

SEQ ID NO 90
LENGTH: 21

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 90

aaaagtttag agttggttgg g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 91
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 91

cttceccactt accatcttat tt

<210>
<211>
<212>

SEQ ID NO 92
LENGTH: 22
TYPE: DNA

Primer 1521r

Primer 15219g

Primer 1522p

Primer 15220

Primer 1523p

Primer 15230

23

22

23

22

23

21

22
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<213> ORGANISM: Unknown
<220> FEATURE:
<223> OTHER INFORMATION: Primer 1524p

<400> SEQUENCE: 92

tttattgtta tggggaaaat tg

<210> SEQ ID NO 93

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15240

<400> SEQUENCE: 93

aaaaattcct accacccact

<210> SEQ ID NO 94

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1525p

<400> SEQUENCE: 94

agtgggtggt aggaattttt

<210> SEQ ID NO 95

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15250

<400> SEQUENCE: 95

ctcttectttt atttctcaaa cca

<210> SEQ ID NO 96

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1526p

<400> SEQUENCE: 96

ggattattta aggttgggat tt

<210> SEQ ID NO 97

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15260

<400> SEQUENCE: 97

cctettetca ctectacttt ca

<210> SEQ ID NO 98

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1527p

<400> SEQUENCE: 98

aaaggtaagg tattgggaga tt

22

20

20

23

22

22

22
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<210> SEQ ID NO 99

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15270

<400> SEQUENCE: 99

caaaataaca acattacttc tcaaa

<210> SEQ ID NO 100

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1528p

<400> SEQUENCE: 100

agattggaat tgatagagga tg

<210> SEQ ID NO 101

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15280

<400> SEQUENCE: 101

tcctaactaa cacaataaaa accc

<210> SEQ ID NO 102

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1529p

<400> SEQUENCE: 102

ggtttttagt gatggagaaa ag

<210> SEQ ID NO 103

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15290

<400> SEQUENCE: 103

cactacttaa cctacccaat cc

<210> SEQ ID NO 104

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1530p

<400> SEQUENCE: 104

gagtaaggtg atagttaaag ggat

<210> SEQ ID NO 105
<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown
<220> FEATURE:

25

22

24

22

22

24
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<223> OTHER INFORMATION: Primer 15300
<400> SEQUENCE: 105

caattacacc ccaaattcte

<210> SEQ ID NO 106

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1531p

<400> SEQUENCE: 106

taatgagtag tgggggtttt ag

<210> SEQ ID NO 107

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15310

<400> SEQUENCE: 107

aataaacttt cacttcccte ct

<210> SEQ ID NO 108

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1532r

<400> SEQUENCE: 108

atctaaactc ccatcecctta ac

<210> SEQ ID NO 109

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1532g

<400> SEQUENCE: 109

gttggttagg ttgtttttga at

<210> SEQ ID NO 110

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1533p

<400> SEQUENCE: 110

agggttatag ggtagatgtt ga

<210> SEQ ID NO 111

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15330

<400> SEQUENCE: 111

tctaaatcct taatacaaca aacaa

20

22

22

22

22

22

25



153

US 9,096,900 B2

-continued

154

<210> SEQ ID NO 112

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1534p

<400> SEQUENCE: 112

ggtttagagg aaggattgtt tt

<210> SEQ ID NO 113

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15340

<400> SEQUENCE: 113

catactcaac tccctcacaa t

<210> SEQ ID NO 114

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1535r

<400> SEQUENCE: 114

aacttctaac ctaatccttt ctctaa

<210> SEQ ID NO 115

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1535g

<400> SEQUENCE: 115

tgtagtttta gttatttggg agg

<210> SEQ ID NO 116

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1536r

<400> SEQUENCE: 116

cccttaatac ttctacccca ta

<210> SEQ ID NO 117

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1536g

<400> SEQUENCE: 117

tgattaggtyg gtttggttat tt

<210> SEQ ID NO 118

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1537p

22

21

26

23

22

22
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<400>

SEQUENCE: 118

attttatttt ggggaaagtt gt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 119
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 119

tcaataatac ccacttccta cc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 120
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 120

gttgttggaa tagagaggtt gt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 121
LENGTH: 21

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 121

aacacaaaca taaaactccc ¢

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 122
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 122

ttgtggtttt tgtagagggt at

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 123
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 123

acaactttcc ccaaaataaa at

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 124
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 124

aggttaagat tgggattagg tt

<210>
<211>

SEQ ID NO 125
LENGTH: 22

Primer 15370

Primer 1538p

Primer 15380

Primer 1539p

Primer 15390

Primer 1540p

22

22

22

21

22

22

22
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<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15400

<400> SEQUENCE: 125

ctactttcct ccaaaaactc ac 22

<210> SEQ ID NO 126

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1541p

<400> SEQUENCE: 126

ggtttgtgag gtgattgtgt a 21

<210> SEQ ID NO 127

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15410

<400> SEQUENCE: 127

ttctecteta cecctaatcta aaaa 24

<210> SEQ ID NO 128

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1542p

<400> SEQUENCE: 128

gggagagggt tttgataaga ta 22

<210> SEQ ID NO 129

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15420

<400> SEQUENCE: 129

ccaactccct aataatctca ct 22

<210> SEQ ID NO 130

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1543p

<400> SEQUENCE: 130

gtgagattat tagggagttg gg 22

<210> SEQ ID NO 131

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15430

<400> SEQUENCE: 131
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aactaccata tccaccaatt aaaa

<210> SEQ ID NO 132

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1544r

<400> SEQUENCE: 132

aactctactt cataacccct cc

<210> SEQ ID NO 133

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1544g

<400> SEQUENCE: 133

gaggttgttt tgttaggatt tt

<210> SEQ ID NO 1234

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1545r

<400> SEQUENCE: 134

tctttaacaa attcaccatc aa

<210> SEQ ID NO 135

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1545g

<400> SEQUENCE: 135

ttaagttagt ttgggggttt t

<210> SEQ ID NO 136

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1546r

<400> SEQUENCE: 136

cctcceccacct attaactatt ca

<210> SEQ ID NO 137

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15469

<400> SEQUENCE: 137
tattttggta ggggttgtat tt
<210> SEQ ID NO 138
<211> LENGTH: 18

<212> TYPE: DNA
<213> ORGANISM: Unknown

24

22

22

22

21

22

22
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<220> FEATURE:
<223> OTHER INFORMATION: Primer 1547p

<400> SEQUENCE: 138

gggtattatg ggtgggaa

<210> SEQ ID NO 139

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15470

<400> SEQUENCE: 139

aaaccaaaca ctacaataaa tcc

<210> SEQ ID NO 140

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1548r

<400> SEQUENCE: 140

acaaaacctc aacccaact

<210> SEQ ID NO 141

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1548g

<400> SEQUENCE: 141

tggtatttta ggaattggtt tatt

<210> SEQ ID NO 142

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1549r

<400> SEQUENCE: 142

ctttcaactt cactctttee at

<210> SEQ ID NO 143

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1549g

<400> SEQUENCE: 143

gggttgttgg aggttagtag t

<210> SEQ ID NO 144

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1550r

<400> SEQUENCE: 144

tcctecctaa caaaatatca at

18

23

19

24

22

21

22
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<210> SEQ ID NO 145

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1550g

<400> SEQUENCE: 145

ttgaagtgta gtggtgtgat tt 22

<210> SEQ ID NO 146

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1551p

<400> SEQUENCE: 146

ttaagataag taaaagggtg gg 22

<210> SEQ ID NO 147

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15510

<400> SEQUENCE: 147

ctctaaaatt catccacaaa ca 22

<210> SEQ ID NO 148

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1552p

<400> SEQUENCE: 148

ggttagggat tttggtttta at 22

<210> SEQ ID NO 149

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15520

<400> SEQUENCE: 149

taacccactc tcaacacaaa ¢ 21

<210> SEQ ID NO 150

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1553r

<400> SEQUENCE: 150

aaacccaact cctatcctaa ac 22

<210> SEQ ID NO 151

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1553g



165

US 9,096,900 B2
166

-continued

<400> SEQUENCE: 151

gggtgagatt ttagaggatt tt

<210> SEQ ID NO 152

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1554p

<400> SEQUENCE: 152

attgaagaag atggtggata ag

<210> SEQ ID NO 153

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15540

<400> SEQUENCE: 153

cctaacttct ctaaaacaaa ccc

<210> SEQ ID NO 154

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1555r

<400> SEQUENCE: 154

accaatctta aaccaaacct ta

<210> SEQ ID NO 155

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1555g

<400> SEQUENCE: 155

aatttttagg aggtattttt gttg

<210> SEQ ID NO 156

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1556r

<400> SEQUENCE: 156

cccacaacta actattctet cc

<210> SEQ ID NO 157

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15569

<400> SEQUENCE: 157

tttattggtt tgagagtttt tg

<210> SEQ ID NO 158

22

22

23

22

24

22

22
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<211>
<212>
<213>
<220>
<223>

<400>

accccacaac ctactcaaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 19
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1557r

SEQUENCE :

SEQ ID NO
LENGTH: 22
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1557g

SEQUENCE :

158

159

159

aggatagtag agggagttag gg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO
LENGTH: 22
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 14560

SEQUENCE :

160

160

caaaccaacc tcatataaca aa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO
LENGTH: 22
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1456p

SEQUENCE :

161

161

gaggggaagt aggataggat ta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO
LENGTH: 22
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1558r

SEQUENCE :

162

162

attcctaatce tcacacacaa cc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO
LENGTH: 22
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1558qg

SEQUENCE :

163

163

tgagtagttg gataaaaatg gg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO
LENGTH: 19
TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1559p

SEQUENCE :

164

164

19

22

22

22

22

22
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gttggaagag atttgggtg

<210> SEQ ID NO 165

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15590

<400> SEQUENCE: 165

attatcccca ccttectaaa ta

<210> SEQ ID NO 166

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1560p

<400> SEQUENCE: 166

ggttgagaaa gttgttggag

<210> SEQ ID NO 167

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15600

<400> SEQUENCE: 167

caaactaatc acaaacccaa a

<210> SEQ ID NO 168

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1561r

<400> SEQUENCE: 168

accccaacta ccttaccttt at

<210> SEQ ID NO 169

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1561g

<400> SEQUENCE: 169

atttggtttt agtgagtttt tgtat

<210> SEQ ID NO 170

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1562t

<400> SEQUENCE: 170
aatttteccta aaccttctac ctaa
<210> SEQ ID NO 171

<211> LENGTH: 20
<212> TYPE: DNA

19

22

20

21

22

25

24
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-continued

172

<213> ORGANISM: Unknown
<220> FEATURE:
<223> OTHER INFORMATION: Primer 1562g

<400> SEQUENCE: 171

gtgttggggy atataaggat

<210> SEQ ID NO 172

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1563p

<400> SEQUENCE: 172

aaggtgaagyg ggaagtaagt

<210> SEQ ID NO 173

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 15630

<400> SEQUENCE: 173

cctaataacc tttatcacca aaa

<210> SEQ ID NO 174

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1564r

<400> SEQUENCE: 174

ctctcectcace tcettceccaaaa

<210> SEQ ID NO 175

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1564qg

<400> SEQUENCE: 175

gtaagtagtt ggggtagtga gg

<210> SEQ ID NO 176

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1565t

<400> SEQUENCE: 176

atctaacacc ctcaataccec t

<210> SEQ ID NO 177

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<223> OTHER INFORMATION: Primer 1565g

<400> SEQUENCE: 177

gagtgggtgg gatttatagt t

20

20
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173

174

-continued

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 178
LENGTH: 20

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION: Primer 1566r

<400> SEQUENCE: 178

ccccaaatac cctaaaccta

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 179
LENGTH: 22

TYPE: DNA
ORGANISM: Unknown
FEATURE:

OTHER INFORMATION: Primer 1566qg

<400> SEQUENCE: 179

gttggagaayg gggagatata ga

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 180

LENGTH: 22

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1567t

<400> SEQUENCE: 180

attccaaaaa cctcatctaa aa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 181

LENGTH: 20

TYPE: DNA

ORGANISM: Unknown

FEATURE:

OTHER INFORMATION: Primer 1567g

<400> SEQUENCE: 181

tttggtaagyg gggataaaat

20

22

22

20

The invention claimed is:

1. A method for identifying CD56-expressing natural killer
cells in a sample derived from a human, wherein said method
comprises the steps of:

a) obtaining a sample comprising immune cells from said

human,

b) performing a nucleic acid based assay on the cells in the
sample to determine the methylation status of at least
one region of a GNLY gene, wherein the methylation
status of the at least one region is determined by a
method comprising amplifying the at least one region
using a primer pair of SEQ ID NO: 146 and 147 and
bisulfite sequencing, and

¢) identifying an immune cell in said sample as a CD56-
expressing natural killer cell if the CpG positions in said
at least one region as amplified are at least 90% dem-
ethylated as determined in step b).

2. The method according to claim 1, wherein determining
the methylation status further comprises the use of a method
selected from methylation specific enzymatic digests; analy-
sis selected from CpG island methylation, MSP, HeavyM-
ethyl, MethyLight, and Ms-SNu-PE; or other methods rely-
ing on a detection of amplified DNA.

3. The method according to claim 1, further comprising an
analysis of the markers CD56, CD16 and/or CD8.

45

55

60
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4. The method according to claim 1, wherein the step of
identifying cells as the CD56-expressing natural killer cells
comprises a distinction of said natural killer cells from all
major peripheral blood cell types or non-blood cells.

5. The method according to claim 1, further comprising the
step of evaluating an immune status of said human based on
said natural killer cells as identified.

6. A method for monitoring a level of CD56-expressing
natural killer cells in a human, comprising the method accord-
ing to claim 1 and the method further comprising d) deter-
mining the amount of CD56-expressing natural killer cells
identified in the sample and comparing the amount of CD56-
expressing natural killer cells in the sample with an earlier
sample taken from the same human and/or with a control
sample.

7. The method according to claim 1, wherein said human
suffers from or is likely to suffer from an autoimmune dis-
ease, transplant rejection, cancer, allergy and/or any disease
directly correlated to NK cells.

8. The method according to claim 1, further comprising d)
measuring and/or monitoring the amount of said CD56-ex-
pressing natural killer cells in response to chemical and/or
biological substances that are provided to said human.

9. The method of according to claim 1, wherein the methy-
lation status of at least one additional region is determined by
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amplifying the at least one additional region using a primer
pair selected from SEQ ID NOs: 48 and 49 and SEQ ID NO:
148 and 149.

10. The method according to claim 1, wherein the immune
cells are obtained from spleen, liver, peripheral blood, bone 5
marrow, thymus, lymph node, or lymphatic fluid.

11. The method, according to claim 1, wherein said sample
is a blood sample.



